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Exploded View of Porter Instrument’s
Series 200 Thermal Mass Flow Controller




SECTION 1

INTRODUCTION

System Description

Porter Instrument’s Series 100F high performance
Mass Flowmeters accurately measure flow rates of a
wide variety of gases from 5 standard cubic centi-
meters per minute (sccm) to 1000 standard liters per
minute (slpmy) full scale. These reliable instruments

rovide a linear 0 to 5 Vdc output signal for a given
low rate change. This output signal can be used to
drive a digital flow rate meter.

Operation of the flowmeter is based on a thermal
measurement in a bypass flow sensing tube. Measure-
ment of mass flow is virtually independent of the
effects of temperature and pressure variations. De-
tails of operational theory are given in Section 4.

A flowmeter instrument assembly employs a mass
flow sensor unit which includes a heater and two
precision temperature sensors, plus an integral
plug-in electronics card. Amplification, linearization
and output meter drive are the functions performed by
this card. Also included is a restrictive device which
causes a specific fraction of the main channel gas
flow to be directed through the bypass sensor tube.

By comparison, a flow controller instrument assembly,
designated as Series 200F, has all of the previously
mentioned characteristics and components of the
flowmeter with the following additions. It includes a
built-in proportional acting solenoid control vaive and
additional control circuitry on its plug-in elecironics
card forming a closed loop control system. To ensure
gas purity, all gas wetted surfaces are constructed of
stainless steel.

System Features

Aside from the essential features of accurate and
linear measurement and control, Porter Instrument’s
Mass Flowmeters and Flow Controllers include a
host of deluxe features found only in more expensive
instruments and others which are exclusive with
Porter Instruments.

%l

+ Rapid Response -

This feature relates to an output signal which closely
duplicates a rapid step change in gas flow rate.
Hesponse time is 2 seconds.

+ Soft Recovery Valve Override. (SRVO) -

When automatic control action is disabled, the con-
trol valve action may be held open or closed. Return
to its normal setpoint will be soft and smooth rather
than violent, thereby preventing erratic control and
potential damage to the valve or process system.

+ Stable Zero Control = (S2C)

a. When the setpoint is adjusted to zero, the gas
flow signal is prevented from decreasing to less
than +0.3% of full scale value, regardless of any
possible amplifier drift.

b. When the setpoint is subsequently adjusted up
scale, no gas flow overshoot or flow signal over-
shoot will be produced as the gas flow error
signal realigns the flow rate.

+ Attitude Insensitive —

The instrument may be mounted in any position with
no effect on calibration accuracy.

+ Interchangeability —

Connector pin-outs allow Porter instrument’s
Flowmeters/Controllers to directly replace other
manufacturers' equipment.

+ Fail-Safe Operation —

Control valve is normally closed. Therefore, the valve
will close for major equipment failure or power failure.

+ Simple Valve Override (Sim-VO) —

Automatic Control action may be defeated to obtain
fully open or closed valve.



SECTION 2

SPECIFICATIONS
SPECIFICATIONS COMMON TO ALL 100F/200F SERIES MODELS

Operating Temperature Range —

—-10 to 70°C (+14 to 158°F).
Accuracy and Linearity —

+ 1% Full Scale
(all models except Models 114 & 204A)
+ 1.5% Full Scale (Models 114 & 204A)

Temperature Coefficient —

+ 0.1%/°C of Full Scale

Pressure Coefficient —
0.1%/atmosphere

Repeatability —
Within 0.2% Full Scale at any constant
temperature within operating temperature

range

Response Time —
2 seconds

Gas Connections

Output Flow Signal —

0 to 5 Vdc linear, for 0 to 100% full scale,

driving into 1500 ohms or greater
Rangeability — 50:1
Set-Point Control —

0 to 100% full scale gas flow for
0 to 5 Vdc input

Power Requirements —
+15 Vdc and —-15 Vdc, both at 25 mA dc

for 100F Series Models
+15 Vdc at 25 mA dc and —15 Vdc at 300
mA max for 200F series Models

Fitting Type
Compression Vacuum Coupling
Models Swagelok® CPPP | ALok® vco* VCR® UltraSeal®
%Il x« %II ‘,4“ %n Smm 10"”“ %u zn %II }sn %II %u %1! %II %II Xll }‘u %lr l"ll
001
111 X X X X X X X X X X X X X X X X
201
002
112
202 X X X X X X X X X X X X X X X
202A
251
003A
113 X X X X X X X X X X
203A
14 X | x X X % X X | x
204A X
*Trademarks
Swagelok = Swagelok Company
VCR, VCO = Cajon Company
CPI, A-Lok = Parker Hannifin Corp,
UltraSeal = Parker Hannifin Corp.
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'CTION 3

INSTALLATION AND OPERATING PROCEDURES

General information

The equipment should be installed in a clean, dry
area with adequate space surrounding it for ease of
maintenance, if required. Ambient temperature
should not exceed the specified operating range (14
to 1568°F). Also recall from the specifications sections
that the basic one percent of full scale flow rate
accuracy figure must be modified 0.1 percent per
1.8°F (1°C) for an operating temperature other than
the calibration temperature, 70°F or 21.1°C.
Instruments are not attitude sensitive and may be
mounted in any position.

Gas Connections

Each instrument has two threaded gas fitting con-
necting ports, one at the gas inlet, the other at the
gas outlet, at the ends of the base block. These gas
line connections accept fittings of the type listed in
the specifications section. For compression type fit-
tings, make certain the tubing which mates to the
fitting is correctly sized, clean and is seated against
the shoulder in the body of the compression fitting,
prior to tightening the connection. Tighten the ro-
tatable hex nut fitting sufficiently to prevent leakage.
Refer to the applicable fitting manufacturer's data for
specific recommendations regarding installation and
tightening. Test joints for leaks. The inlet connection
contains a 50 micron mesh filter screen which pre-
vents foreign matter from entering the instrument.
Only clean dry gas is to be used in the system.

External Electrical Connections

important Notice
Do not confuse the two “common” refer-
ences noted herein. Circuit common acts
as a common return for all functional cir-
cuit blocks. Valve common is the return
wire for the solenoid control valve.

Figure 3-1 shows the diagram for external electrical
connections to be made to the 100F series Flow-
meter. Table 3-1 details the individual functions for
the flowmeter's connector, which is designated as
socket J2. For reference, J1 is the temperature
sensor/heater power output socket located inside
the instrument's housing. It accepts plug P1, which
feeds the sensor/heater components. If the instru-
ment to be operated is a 200F Series Flow Controller,
refer to Figure 3-2 and Table 3-2, the counterparts of
those listed for the flowmeter,

Make the connections to socket J2 in accordance
with the appropriate diagram previously noted. A
separate control valve common wire (pin B, J2) is
highly recommended. This connection keeps the
high current related to the control valve independent
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of the more sensitive, low level, processing circuitry,
thus avoiding potential noise problems and/or ground
loops. For replacement applications, where the wiring
already exists, it may not be feasible to add the extra
control valve common wire. If so, the valve common
may be connected to signal common by jumper
switch J6 located on the plug-in card and shown as
part of Figure 3-2. Use of this jumper, however, may
add some degree of error to the flow signal, since the
valve drive current must now be carried by the signal
commeon and will generate a voltage drop proportional
to valve current, wire resistance and length.

Note the circuit arrangement in Figure 3.2 for the
set-point control. Not only does this configuration do
away with the separate +5 Vdc power supply called
for with earlier wiring configurations, but it also
permits viewing of the set-point on the digital pro-
cess meter, as well as the flow rate. Switch SW-1 is a
spring return, SPDT push-button type, which causes
the flow rate to be displayed under normal conditions
and the set-point valve to be viewed when it is
depressed.

Valve Override for Series 200F Flow Controllers
After wiring has been completed as described in the
previous paragraphs, it may be well to consider cer-
tain valve override options. Although Soft Recovery
Valve Override is preferred (refer to System Featu res,
Section 1 for SRVO advantages), simple valve over-
ride functions have been included for replacement
applications, where the existing wiring harness does
not include the extra wires required to effect SRVO
control. For simple close valve override action pin D,
J2 is shorted to pin B, J2. For simple open valve override
action, short pin B, J2 to pin 5, J2.

For SRVO close valve override operation, short pin L,
J2 to circuit common (pins 2 or C, J2). In some re-
placement applications where a competitive model
instrument may have been employed, shorting pins L
and 10 together may have been specified for sim ple
close valve override operation. By activating Jumper
switch J5 (see Figure 3.2) close valve override oper-
ation between pins L and 10 may be retained, but
with SRVO operation rather than simple operation!

For SRVO open valve override operation short pin
9, J2 to circuit common (pins 2 or C) on J2.

Electrical Interfacing Data

When digital logic ICs, such as TTL or CMOS gates
or drivers, etc,, are used to interface an external
computer/controller with the 200F Flow Controller, it
is important to observe the logic level values re-
quired for proper and reliable operation. Detailed
listings for these values may be found in Appendix A
of Section 7.
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.l 10 Power Supply
Digital Meter
_ Component —15V OV +15V ¥r-2r B 4
ol O 0O O +O O-
L Key (H) & '.
Circuit Common -~.«—Cable Shield
Rear Side
Key
Fi | |

Connector
< J2/p2

SERIES 100F FLOWMETER

Figure 3-1. External Electrical Connections for Series 100F Flowmeter

Table 3-1. Functions by Pin Number of Connector
J2/P2 for Series 100F Flowmeter

PC CARD FUNCTION
PIN NO.

1 Cable Shield

2 Circuit Common (with pin C)

3 Flow Signal Output (to Meter or Control System)

4 +15 Vdc Power Input

5 ="

6 "

¥ Key

8 —

Q -

10 —

A _—

B s

C Circuit Common (with pin 2)

D —_—

E —

F —15 Vdc Power Input

H Key

J aer

K —

L -

3.2
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9.1K

Ja el I cl;.'e Process
Right side Iocatio”n pro- Set-Pt
vides flow controller oper. : 0—1
Left side gives aux. input T
on pin 10, J2 to analog
comparitor. /t’ = |
J5 o Ckt. Com. J»—Cable Shield
When included Key -t
enables pin L J2 to R, S
P hve oece. | Lhol[eulslw 7 [F] Tes[o[«]clslal2]a]t |«connector

Je J2/P2

When included,
ties valves com. to

ckt. com. SERIES 200F FLOW CONTROLLER

Figure 3-2. External Electrical Connections for Series 200F Flow Controller

Table 3-2. Functions by Pin Number of Connector
J2/P2 for Series 200F Flow Controller

PC CARD
PIN NO. FUNCTION
Cable Shield
Circuit Common (with pin C)
Flow Signal Output (to Meter or Control System)
+15 Vdc Power Input
Sim-V0 (open) Input

Key

SRVO (open) input

Aux. Input to Comp. or jumper switch (see J4)
Set-point Input (0 to 5 Vdc)

Valve Common

Circuit Common (with pin 2)

Sim-V0 (close) Input

—15 Vdc Power Input

Key

SRVO (close) Input

FRCITMUOW>PO©ONOORON =
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Cleaning

If the instrument and control valve have heen sub-
jected to severe contamination, they may require
disassembly for effective cleaning. If the laminar flow
device requires changing or replacement, accurate
volumetric calibration facilities are required for re-
calibration of the instrument. When disassembling
the instrument, do not attempt to remove the flow
sensor bypass element.

Proceed with the following steps for disassembly of
the flowmeter/flow controller.

a. Unscrew and remove the inlet fitting.

b. Loosen and remove the circlip spring.

c. Remove the coil spring, laminar flow element and
O-ring. Do not attempt to further disassemble the
laminar flow element.

d. Clean or replace parts as required, reassemble,
and recalibrate.

Control Valve Disassembly

The following steps explain how to disassemble the
control valve for cleaning or service:

a. If the valve is integral with the controller, dis-
connect the electrical connector,

b. Remove the hex nut from the top of the vaive

assembly and carefully remove the cover/coil

assembly.

Unscrew the stem and remove.

Remove plunger assembly.

Unscrew and remove the orifice.

Parts may be cleaned ultrasonically, in freon or

other suitable solvent. Stem and orifice O-rings

should be replaced with new identical size and

elastomer O-rings prior to reassembly. A re-

placement O-ring kit is available from Porter

instrument Company Inc.

~oao

System Purging

If corrosive gases or reactive gases such as silane
are to be metered, the complete system must be
purged to remove all air before introducing process
gas into the system. Purging can be accomplished
with dry nitrogen or other suitable inert gases.

Also, if it becomes necessary to break any gas con-
nection, exposing the system to air, all traces of cor-
rosive or reactive gas must be purged from the
system before breaking the connection.

Operating Adjustments

Set system Power switch to ON. For Series 200F
instruments, adjust SET-POINT to zero flow rate.
Allow a 10 minute warm-up prior to operation. Next,
turn-on the supply of gas to be monitored/controlled.
You are now ready to proceed with required oper-
ating functions.

Establishing a Controlled Flow Rate

To operate the instrument at a desired flow rate, and
the circuit shown in Figure 3-2 is used, press the
push-button switch shown in Figure 3-2. It is recom-
mended that this switch be labeled PROCESS/SET-
POINT. The digital flow rate meter will now display
the flow rate as determined by the SET-POINT Con-
trol. Adjust this control until the meter reads the
desired flow rate. Releasing the push-button switch
will cause the meter to display the process flow rate,
which should change to the set-point value in a very
short period of time.

Valve Override Functions

Remember, there are two sets of valve override
functions employed by Series 200F Flow Controllers.
Newer control systems feature Soft Recovery Valve
Override (SRVQ), where as older systems used simple
valve override (Sim-VO) operation (refer to System
Features, Section 1 for details). Electrical connection
details were covered earlier in this section. Whether
push-button switches are used or digital logic ICs are
used to interface a computer/controller to the 200F
Flow Controller, control action is identical. The valve
operates per the designated function when the
switch or digital logic output to the appropriate input
is at the circuit common level.

If mechanical switches are used rather than digital
logic ICs to provide the control functions noted
above, push-butten types should be chosen, If toggle
types are used, they should have a second set of
contacts which are connected to a source of power
and a VALVE STATUS indicator light. When illumi-
nated, this indicator will remind the operator that the
override switch must be turned to return to auto-
matic control operation. Note, mechanical switch
contacts should be of a type appropriate for use in
“dry” circuit applications. These contacts are usually
gold or gold plated.

Return Shipments

Contact Porter Instrument Company Inc. for a Return
Authorization Form if an item is to be returned for
any reason. This form must accompany all return
shipments. If the instrument was used with corrosive
or toxic gases, the customer is responsible for re-
moving all traces of hazardous materials prior to
shipment. Porter Instrument Company Inc. is to be
notified about conditions under which the instrument
saw service before any instrument will be serviced.
ltems must be properly packed and shipped prepaid.



SECTION 4

THEORY OF OPERATION

Is it any wonder that the basic principles of the Mass
Flowmeter are often misunderstood? The actual
measurement being made is one of differential
temperature change. Yet the readout is supposed to
be a value of mass flow. However, the units are
volumetric, not mass! Does any of this make sense?
The answer is yes if you consider all of the scientific
facts in the overall scheme of operation.

Measurement Factors

The basic measurement being made relates to the
amount of heat absorbed by the gas being monitored.
The molecular structure of the gas determines the
amount of heat it absorbs. The thermodynamic
property of specific heat quantitatively describes this
“thermal absorbancy”. Specific heat defines the
amount of heat required to raise the temperature of
a particular gas one degree centigrade. Therefore,
the measurement also relates to specific heat. This
thermal property, within the normal operating limits
of the instrument, is essentially independent of
temperature and pressure. In other words, a temper-
ature change of 75 to 76°F is no different than one of
104 to 105°F. Likewise, it does not matter if the gas
pressure is 10 psi or 100 psi., the value of specific
heat remains unchanged.

Three important factors have been noted thus far:
heat input (Q), specific heat (Cp) and temperature
rise (At). These three factors possess a precise re-
lationship to the mass flow (M). Therefore, accurate
temperature measurement will produce an accurate
indication of flow rate for a particular gas. Once a
given flow rate has been defined, it is arbitrary and
unimportant whether we choose mass or volumetric
units. Calibration, of course must be based on the
value of specific heat of the monitored gas.

Figure 4-1.Sensor Assembly and Electronic Circuit Card

4.1

Figure 4-2. Flow Restrictor Elements

Front End Components

The heart of the sensing system consists of a capil-
lary tube with two precision resistance type temper-
ature sensors located on each side of a heater which
is at the center of that same tube. Both sensors'and
heater are connected to a plug-in electronics printed
circuit board via a miniature flexible cable. These
components are shown in figure 4-1. A restrictor
device located in the main gas flow path, divides the
flow so that a fixed percentage of the gas will flow
through the sensor tube. The restrictor is made up of
disc-like wafers which control the total amount of
flow. Depending upon the flow range desired, these
disks may number between one and seventy-two.
Each wafer has chemically milled precision slots or
channels to restrict flow. Figure 4-2 illustrates three
sizes of these wafers. Note that the smallest one
shown has only one milled slot. This particular disc
would be used as part of a restrictor in a low flow
rate range instrument,

Wafers with more slots, more stacked together,
larger size, or combinations would be used for dif-
ferent flow rate range instruments. A multiple wafer
stack provides a large number of parallel paths for
gas flow, thereby offering a higher flow rate.

Restrictor and Sensing Action

Understanding how these components utilize the
previously discussed thermodynamic theory re-
quires an inspection of how each component works
and how they relate to one another. By placing an
appropriate restrictor in the main flow path, a pres-
sure drop is created which forces approximately 10
cubic centimeters of flow through the capillary
sensor tube. More specifically, if the full scale range
of the unit in question was one liter (1000 cc), 10 cc
would flow through the sensor tube and 990 cc
would flow through the restrictor located in the main
channel. Figure 4-3 illusirates a block diagram of the
sensor system.
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Figure 4-3. Block Diagram of Flow Sensor System

Heat from the heater spreads out uniformly from the
center of the sensor tube. Gas flowing in this tube
begins to absorb heat in the area of temperature
sensor 1. The gas gains maximum heat as it passes
through the heater or center area. As it emerges
from this area it gives up some of its heat at
temperature sensor 2’s location. However, it always
has a higher temperature at the second sensor than
it did at the first sensor. These temperature sensors
form two legs of a bridge network at the sensor
inputs to the plug-in electronics card.

To ensure an accurate flow measurement, any vari-
ables must be eliminated or grossly reduced. For
example, turbulent flow is not allowed. Accordingly,
both sensor tube and restrictor are designed for
laminar flow.

Flowmeter/Controller Electronics

As noted in section 1, the electronics card performs
three general flowmeter functions: amplification,
linearization and output meter drive. If the instrument
in question is a flow controller, additional control
circuitry is included on the card to regulate a control
valve. See Figure 4-4 for the block diagram of the
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Porter Series 200F Flow Controller. Let's trace the
signal through each block to better understand the
measurement and control functions.

For a condition of no gas flow, both temperature
sensors are heated equally and have the same re-
sistance values. This means the bridge circuit is
balanced and the difference in voltage between each
sensing leg of the bridge is zero. Meter output
reading at this time is also zero. When gas flow does
occur, the downstream temperature sensor in-
creases its resistance with respect to temperature
sensor 1. Therefore a differential voltage is devel-
oped which is directly proportional to mass flow rate
of the gas. This differential signal, typically about 30
millivolts maximum, is applied to the input of a
precision, high gain, two stage differential amplifier,
The amplified signal is then fed to a single stage
linearization amplifier. The degree of correction is
small, since a subtle non-linearity effect takes place
as the flow rate approaches its full range value.

Output signal from the linearization stage drives a
special signal conditioning amplifier which provides
Porter's exclusive Stable Zero Control (SZC) feature.
In general, signals which approach zero volts may
tend to be not well defined due to possible drift or
variation in amplification. In some designs the signal
may even cross over the zero line into the negative
voltage region. This problem is eliminated in the
Porter Instruments’ SZC circuit because the low
voltage limit is never less than +0.3% of full scale
(see System Features in Section 1).

Signal from the SZC stage is applied to the output
meter driver/shaper stage. This dual purpose stage
is called an active differentiator network, which has a
tailored rapid response characteristic. In less tech-
nical language, the “peaked” response of the stage
causes the slower changing flow signal to change in
the same manner as the actual gas flow changes,
Figure 4-5 shows how this circuit's signal closely
duplicates a rapid step change in gas flow rate. The
second purpose of this stage is to providea 0 io 5
volt DC output for 0 to 100 percent flow rate, which
is used to drive a digital flow rate meter.
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Figure 4-4, Block Diagram of 200F Series Flow Controller

Control of the Proportional Valve

Closed loop conirol of the proportional control valve
adds several functional blocks to the flow controller
electronics diagram which are not found in the one
for the flowmeter. Those functions include: a set-
point input channel, an analog comparitor, and a
valve (power) driver stage. Generally speaking, the
system works as follows: the set-point input signal
(O to 5 Vdc) is compared with the gas flow signal in
the analog comparitor stage. If the set-point signal is
“calling” for decreased flow, the comparison be-
tween these two signals is such that the comparitor
applies a signal of a given magnitude and polarity to
the vaive driver stage which causes the valve to
begin to close. As this occurs, the gas flow signal
approaches and ultimately equals the voltage of the
set-point signal. At this time the valve's power drive
signal has stabilized, holding the valve firmly in

that position.

4.3

It is important to understand some of the specific
details of the previously described control function.
A resistance-capacitance filter network is employed
in the set-point channel which is factory adjusted to
match the thermal time constant of the temperature
SEensors.

Such signal tailoring causes accurate set-point/gas
flow rate tracking when the set-point is abruptly
readjusted. Two additional circuits are included as
part of the set-point channel. One holds the control
valve full open, the other holds it full closed as a
result of external command signals. Together they
form Porter’s exclusive Soft Recovery Valve Over-
ride (SRVO) function. This feature (see System Fea-
tures in Section 1) provides smooth, non-overshoot
control under worst case conditions and protects
the control valve.
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Recalling the basic explanation given in Section 1 of
a closed loop control system, conirol action is ef-
fected in two ways. When flow tends to change for
whatever reason or influence, the corresponding
change in flow rate signal causes a change in valve
displacement in a direction appropriate to maintain
flow rate constant. In other words, valve action is
inversely proportional to flow rate distrubances.
When the set-point signal is changed, the difference
between flow rate signal and set-point causes the
analog comparitor to generate an error signal which
forces the control valve to a new setting. It will
remain there when the control system stabilizes and
the error signal becomes zero. Typical valve dis-
placement or travel, for an instrument sized for 1 slm
nitrogen and an inlet/outlet pressure drop of 20 psi,
is approximately 0.003 inch for O to 100 percent
flow rate.

—_———



SECTION 5

MAINTENANCE

General

Successful maintenance and troubleshooting de-
pends upon the ability of the operator or technician
to associate a given symptom with the source of
problem. The more familiar one is with the workings
of the instrument, the easier it is to make this asso-
ciation. Carefully reading the Theory of Operation
section (section 4) is one good way to gain this
familiarity. Also this knowledge will help in formu-
lating troubleshooting procedures for less commaon
problems. The potential problems described in this
section are, of necessity, more general in nature.

Preliminary Checks
When no specific cause of trouble is apparent, a

good preliminary check is to make a visual inspection

of the instrument in the following areas:

— Check cables for loose or broken wires.
— Inspect cables for loose fit.

— Test fuse in the 15 Vdc power supplies for
continuity.

— Remove housing which encloses the plug-in
electronics card and inspect for discolored or
charred components.

System Troubleshooting Chart

The overall troubleshooting chart given in Table 5-1
indicates the steps to follow after a physical check is
completed. This chart offers a cause and effect pro-

cedure aimed at localizing the trouble to a particular

section or system component.

Table 5-1, System Troubleshooting Chart

Symptom Possible Cause

Corrective Action

No output No power input

Check power supply with cable in place for
+/— 15 Vdc at socket J2. Check power supply
line fuse.

Signal offset at
zero flow

Digital display meter
shifted upscale

Check by shorting input to display meter (with
pin 3, J2 open), or by depressing PROCESS/
SET-PT switch SET-POINT control at zero.

Signal offset at
zero flow (cont.)

Electronics plug-in
card out of calibration

See Calibration, section 8.

Signal offset Gas leak (Flowmeter)

Check downstream gas connections. Check
seals in Flowmeter and valve.

Valve oscillates

Insufficient pressure drop Increase supply pressure.

Valve oscillaies Excessive pressure drop

Lower supply pressure.

“Jumpy”’ supply pressure

Replace upstream pressure regulator.

Valve stem loose

Tighten valve stem,

Flow indication
“pegged” (saturated)
up or down scale

Bridge or sensor failure
{e.g. sensor open)

Return to factory for repair.

Flow indication
appears to be
erroneous

Digital display meter

Check display meter against standard
voltmeter at pin 3,42 to circuit common. (e.g. full
scale display should equal 5.0 Vdc on volimeter).

Change in composition
of metered gas

Check gas supply.

Gias leaks (Flowmeter)

Check downstream connections. Check O-ring
seal of laminar flow device.

Drift or shift in
electronics plug-in card

Replace with spare card. Recalibrate.
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SECTION 6

CALIBRATION

General

All of Porter Instrument's Series 100F Flowmeters
and Series 200F Flow Controllers are shipped precal-
ibrated within the tolerances given in the Specification,
Section 1. These values should be maintained for
many years under normal conditions. However, if ser-
vice is ever required, or if PC card components are
replaced, recalibration may be required.

Equipment Required

To verify or establish specified flow rate values, an
accurate volumetric calibration device is required.
Do not use a rotameter or similar device, as its ac-
curacy is not sufficient for calibration of the mass
flowmeter or controller. Normally a digital voltmeter
(0.1 percent accuracy or better) is also required.
However, the digital process meter, used as a read-
out device, may be substituted, since it measures

0 to 5 Vdc at comparable accuracy, and its cali-
bration should not be in question.

Calibration Procedure

To calibrate 100F Series or 200F Series instruments,
proceed as outlined in the steps that follow.

For 100F Series:

a. Remove the cover to gain access to the
plug-in card.

b. Apply power and allow 10 minutes for system
warm up and stabilization.

c. Slowly introduce gas flow into the system.

d. Connect the voltmeter to the output signal,
pin 3 of J2.

e,
Step  Set Gas Flow Adjust Flow Signal
(vol. cal. Trimpot  Output (volts
device) at J2, pin 3)
1 50%of range M 2.500
2 100% of range H 5.000
3 0% of range L 0.025 £ 5mV

f. Repeat steps 1 through 3 above until the devi-
ations between the desired values and the ad-
justed values are less than 0.2% FS. Note that
trimpots H and L can be adjusted without re-
requiring adjustment of M or each other. How-
ever, adjustment of M does require readjust-
ment of trimpots H and L.

6.1

For 200F Series:

a. Remove the cover to gain access io the
plug-in card.

b. Adjust SET-POINT input to 0 Vdc (0%).

c. Apply power and allow 10 minutes for system
warm up and stabilization.

d. Adjust SET-POINT input to >-+5.100 Vdc (102%).
e. Slowly introduce gas flow into the system.
f. Connect the voltmeter to the output signal,
pin 3 of J2.
g.
Step  Set Gas Flow Adjust Flow Signal
(vol. cal. Trimpot  Output (volis
device) at J2, pin 3)
1 50%of range M 2.500
2 100% of range H 5.000
3 0% of range L 0.025 + 5mV

h. Repeat steps 1 through 3 above until the devi-
ations between the desired values and the ad-
justed values are less than 0.2% FS. Note that
trimpots H and L can be adjusted without re-

quiring readjustment of M or each other. However,

adjustment of M does require readjustment of
trimpots H and L.

A graph of Output Voltage vs. Percent Flow showing
the transfer area affected by trimpots L, M, and H is
illustrated in Figure 6-1.

[ 5000 flmo — — — —

OUTPUT
(Volt)

BT s s et s

|
I
|
1
|
|
l
|
!

0 50 100
Flow (%) ===

Figure 6-1. Flow Signal Qutput vs. Parcent
Actual Flow: Trimpots, L, M,
and H areas of influence.



SECTION 7

I/O DESIGNATIONS (Electrical Connections)
MASS FLOWMETER (Series 100F)

P.C. BD. INPUT/
CONTACT NAME/FUNCTION OUTPUT COMMENTS
1 Shield ==
2 F.S. Ret. Output Flow signal return (sig. common)
3 Flow Sig. Output 0 — +5 volts
4 +15 Vdc Input Power in
5 b, —
6 ey i
7 Key — Connector keying slot
8 — =
9 =4 -
10 — —
A = -
B — <
C Pwr. Common —_ Power com.
D - s
E = i
F —15 Vde Input Power in
H Key — Connector keying slot
J e —
K =5 —
L = s
MASS FLOW CONTROLLER (Series 200F)
P.C. BD. INPUT/
CONTACT NAME/FUNCTION OUTPUT COMMENTS
1 Shield il
2 F.S. ret. Output Flow signal return (sig. common)
3 Flow sig. Output 0 - +5 volts
4 +15 Vdc Input Power in
5 Sim-VO (open) In/Out Dual function;
as input — used as a simple valve
override (open), NOT
RECOMMENDED FOR NEW
SYSTEM DESIGN
as output — valve voltage test pt.
6 — —
7 Key — Connector keying slot
8 e —
) SRVO (open) nput Logic level valve override; low true
10 Aux. in input dual function;
logic level valve return — internal
jumper switch J5 must be in
position 1
aux. in — internal jumper switch J5
must be in position 2
A Setpoint Input 0 - +5 volts
B Valve common — Isolated valve power com.
C Pwr. common — Power com.
D Sim-VO (close) Input NOT RECOMMENDED FOR NEW
SYSTEM DESIGN
E . —
F -15 Vdc Input Power in
H Key — Connector keying slot
J S -
K - ——
| SRVQ (close) input Logic level valve override: low true
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/O ELECTRICAL SPECIFICATIONS
(Note — Values typical unless otherwise noted)

MASS FLOWMETER (Series 100F)

+15 Vde

Voltage [imits — maX......ccccoeeenneee
— MIN e
CUrrent sc.cmemompamnmies

=15 Vde

Voltage limits — maX.......c..oeevrne,
e 11111

CUFTBEL vmviimnsmimomsimssvissvinha il

Flow Signal

Output voltage ..........occevimvienicccnem i
Output current limit .........cccooveeevvvimeriesnnenes
External load resistance .........cccccceevvierennnee
CoMMON FeF. ..uvicieececeeececccee e

+16.5v
+11.4v
<25 ma

—16.5v
—-13.5v
<25 ma

+.025v to +5v for 0 to 100% f.s. flow

4 ma nom.
2 k min. (ref. to sig. common)
Sig. common
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I/O ELECTRICAL SPECIFICATIONS
(Note — Values typical unless otherwise noted)

MASS FLOW CONTROLLER (Series 200F)

+15 Vdc
Voltage limits-max ............ooovnin... +16.5v
S 111 £ +11.4v
CUHITENT cvpnn sorisnnss Sioaavasns 1 aianmns <25 ma
—15 Vde
Voltage limits-max .........ooiiiiiiiinnnnn. —16.5v
N o 1] ¢ —13.5v
Current-0%flow.............ccivvivinnn.. <25 ma
=100% flow ..o e e sinn <175 ma
-valvefullopen ...............oouu <300 ma
Flow Signal
QutputVoltage ...........oooviiiiiiinnnnn. +.025v to +5v for 0 to 100% f.s. flow
Outputcurrentlimit .................coo0nnn. 4 ma nom.
External load resistance .................... 2k min. (ref. to signal common)
Commonref............oiiiiiiiiiiiiinnnn. Sig. common
Setpoint
[ oThidh"a 1) 1- o (- R —
normal . ... e e Ov to +5v for 0% to 100% flow control
Limits ...t e —5v to +8.5v
Input current
Vi 28 o svinasyas e naiins <46 microamp
+5v, SRVO (close) =0v ............. +500 microamp
Ov, SRVO (open)=0v ............... <—600 microamp
Ov, SRVO (open &close)=0v ....... <+1 microamp
Inputimpedence ..........cciieiiiniiennnn. >900 k ohm, approx. .01 mF
Commonvref ..........iiiiiiiiiiiiiean... Sig. common

Soft Recovery Valve Override Control
(SRVO open and close)
Input voltage

ABSOIURE MAX. o oi vove i ins iinsarsini vis +15v, —5v

Enable threshold ........................ <4+0.8v

Disable threshold .................c.e..t. >+2.8v

Recommended logiclevels............... Ov, +5v

Logic level compatibility ................. TTL, LPTTL, LPSTTL, CMOS, HLL

input current
SRVO (open) —

FOr V= Y80 o oo sessews s i +1.8 ma
OV oo peees s svReees b ove +320 microamp
O i s e i s s —480 microamp
5 SOV L e s S S —1.4 ma
SRVO (close) —
forV,=+15.0v ..., +1.8 ma
o BV L s v pre e +260 microamp
OVF van parvmes oan o 00 0 =430 microamp
= GOV i sensesen BlOR0 i L =770 microamp
Aux. In
input voltage range
Absolutemax. ..., +/— 10v
Normal . s svamnpssan LR, . PR, 0 te +5v
INPUECEBISTANCE wuvey s win mass o 2.2 megochm
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SECTION 8

GAS CONVERSION FACTORS
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SECTION 9

ADDENDUM
FAST RESPONSE MASS FLOWMETER & CONTROLLER SERIES 100F & 200F

The following information explains the 9-pin, D-type electrical connector printed circuit board (PCB) assembly option
available with Porter Instrument Co., Inc.’s Series 100F and 200F Mass Flowmeters (MFM'’s) and Mass Flow
Controllers (MFC’s), and is intended o supplement the iext in the technical and users manual FM-369. Please be
aware the technical and users manual FM-369 was originally intended for use with the card edge electrical
connector PCB assembly, therefore, references made to PCB pin numbers and other specifications are in
reference to the card edge electrical connector.

Specifications (refer to Section 2, page 2.1)

To supplement the performance specifications listed in FM-369, below are additional characteristics for the 9-pin,
D-type electrical connector PCB assembly. Notes # 1, 2, and 3 also pertain to the card edge electrical PCB assembly.

1. Maximum Operating Pressure:
A. Mass Flowmeters:

Models 111, 112, 113 and 114 1500 PSIG
B. Mass Flow Controllers:
1) Models 201, 202 and 251 1000 PSIG
2) Models 2024, 203A and 204A 200 PSIG
2. Mounting Orientation:  Attitude Insensitive
3. Warm-up Time: 10 minutes

4. Output Signal Options:
A. 0-5 Vdc with 2K ohm minimum load impedance
B. 0-20 mAdc (non-floating/ground-referenced)
C. 4-20 mAdc (non-floating/ground-referenced)
5. Set Point Signal (required for MFC’s only):
A. 0-5 Vdc (for MFC's supplied with either 0-5 Vdc or 0-20 mAdc output signal)
B. 1-56 Vdc (for MFC's supplied with 4-20 mAdc output signal)
6. Power Requirements:
A. Series 100F MFM's:
1) +15 Vdc @ 75 mAdc
2) 15 Vde @ 25 mAdc
B. Series 200F MFC's:
1) +15 Vdc @ 250 mAdc
2) —15 Vdc @ 25 mAdc
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External Electrical Connections (refer to Section 3, Pages 3.1 - 3.3)

Hook-Up Diagram

PCB Pin Number

E[ Flow signal output

“. 5 Ve reference voltage output it
e '

[ DAM.

mé

*@ Set point input /

]

*E_Ew
’@Mssr point

O(i(

@ —15 Vde power input \

0

E +15 Vdc power input

B Cireuit common

/

@_Shfs.fd {ground)

\J o ¥

+15V

Fower Supply

—15v

‘no connection required for Mass Flowmeter use

Calibration Procedure (refer to Section 6, page 6.1)

1. For Series 100F MFM’s:
A. Same
B. Same
C. Same
D. Connect the voltmeter or ammeter, whichever is applicable,
1o the output signal, pin #2, of the MFM

E.
Step Set Gas Flow Adjust 0-5 Vdc
(% of full scale) Trimpot (vdc)
1 50 M 2.500
2 100 H 5.000
3 0 L .025 (x0.005)
2. For Series 200F MFC's:

A. Same

B. Same

C. Same

D. Same

E. Same

F. Connect the voltmeter or ammeter, whichever is applicable,
to the output signal, pin #2, of the MFM

G.
Ste Set Gas Flow Adjust 0-5 Vdc
P (% of full scale) Trimpot (Vdc)
1 50 M 2.500
2 100 H 5.000
3 0 L 025 (=0.005)

Flow Signal Output

4-20 mAdc 0-20 mAdc
{mAdc) (mAdc)
12 10
20 20
4.08 (+0.016) 0.10 (=0.02)

Flow Signal Output

4-20 mAdc 0-20 mAdc
(mAdc) (mAdc)
12 10
20 20
4.08 (20.016) 0.10 (=002
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APPLICATION NOTE

F.N. Cicchiello

CONSIDERATIONS FOR CURRENT LOOP IMPLEMENTATION OF FLOW INSTRUMENTS

Flowmeters and flow controllers with model numbers in
the 100 and 200 series utilize circuit boards which can be
configured to provide flow signal output in either voltage or
current mode. Flow instruments configured for current loop
output can be identified by a B or C in the model number
at the 7th characier position. Two examples follow:

201-APBSKCAA  111-APCSKCAA

7th character position.
Defines current loop
mode signal output.

Although either mode can be selected during manufac-
ture, the adjustments should be made prior to final flow
calibration verification and are not recommended as a
field-modifiable option.

Ranges available (max. operating temperature +70°C);
Current output —

0 to 20 mA and 4 to 20 mA

Note that the instrument current driver is not isolated
and is electrically connected to the supply common of
the flowmeter/controller. Figure 9.1 indicates valid and
safe output load resistance as related to various loop
supply voitage sources. Additionally, the current driver is
configured as a current sink and as such must be con-
nected as illustrated in figures 9.2A and 9.2B.

Figures 9.1, 9.2A, and 9.2B are applicable to both 0-20
mA and 4-20 mA loops. in event of a loop fault, the
instrument current driver is capable of sinking greater
than 50 mA and permanent device damage may occur.

Discussions until now have related only to flow signal
output considerations. A note is in order for flow con-
trollers and the setpoint input characteristics.

All of the flow controllers defined by the previously iden-
tified model numbers require voltage as a setpoint input.

1400

1200

1000

RL
{ohms)

800

600

400

200

0 t t t i
10v 12v 18v 24v
V source (loop)

30v

Figure 9.1. Current loop source voltage and load resistance ranges.

The voltage ranges are as follows:

FLW sig out SETPT in
0-20 ma OvV-5V
4 -20 ma 1vV-5V

Following are 2 suggested external connecting methods
for the Porter flowmeter/controller current loop.

GAS IN

Note: Vs could

. be flow
instrument +15 V
supply or
separate supply.

FLOW-
METER/
CONTROL

e
GASOUT

+#15 COM 15

Figure 2.2A. Floating RL, Common referenced Vs.

Vs (loop)

i

FLOW SIGNAL

GAS IN Note: Vs must be

rdl:Ec'Jrgnf D []_R,_ an isolated,
CURRENT LOOP floating supply
o CONTROL * \within range
GAS OUT

shown in figure 9.1.

+15  com

=15

Figure 9.2B. Common referenced RL, floating ¥s.
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SECTION 10

CERTIFICATE OF WARRANTY

THIS WARRANTY IS GIVEN IN PLACE OF ALL OTHER

WARRANTIES, EXPRESS OR IMPLIED, OF MER-
CHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR OTHERWISE. NO PROMISE OR

STATEMENT MADE BY ANY REPRESENTATIVE OR

AUTHORIZED DEALER OF PORTER INSTRUMENT
CO.,, INC, SHALL CONSTITUTE A WARRANTY

BY PORTER INSTRUMENT CO., INC. PORTER
INSTRUMENT CO., INC. ASSUMES NO LIABILITY
FOR USE OF THIS EQUIPMENT.

Porter Instrument Co., Inc. warrants this equipment

to be free from defects in workmanship and materials,

when used in accordance with applicable specifica-
tions and with appropriate maintenance, for one (1)
year from date of delivery to the customer, unless
otherwise specified in writing.

Equipment which malfunctions may be returned,
shipment prepaid, to Porter Instrument Co., Inc. for
test and evaluation. Equipment determined to be
defective and in warranty will be repaired or replaced
at no charge to the customer. Equipment out of
warranty will be evaluated, and if the equipment
does not meet original specifications and calibration,
the customer will be notified of the costs before

proceeding with repair or replacement. Repaired
equipment will be warranied ninety (890} days from
date of delivery to customer or for the balance of
the original warranty, whichever is longer.

Failures due to shipping damage, accident, misuse,
improper mechanical or electrical installation or
operation, or internal clogging or corrosion due to
use of contaminated fluids or inadequate system
purging are excluded from warranty coverage.

Porter Instrument Co., Inc.’s obligation for breach of
this warranty, or for negligence or otherwise, shall
be strictly and exclusively limited to the repair or
replacement of the equipment. This warranty shall
be void as to any equipment on which the serial
number, if applicable, has been altered, defaced, or
removed. Porter Instrument Co., Inc. shall under no
circumstances be liable for incidental or conse-
guential damages.

No other promise or statement about the equipment
by any representative or authorized dealer of Porter
Instrument Co., Inc. shall constitute a warranty by
Porter instrument Co., Inc. or give rise to any liability
or obligation of Porter Instrument Co., Inc.

10.1
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SECTION 942.25

ing and Maintenance Instructions

= ey, o =X Y|

R Operat

KNF NEUBERGER, INC.

Two Black Forest Road

Trenton, New Jersey 08681-0428

Fax: 609-890-8323 - Phone: 609-890-8600

Diaphragm Vacuum Pump & Compressor

For Models: NOS Installation

Using Head Materials: AN, AT, AV, SN, ST, SV

OPERATING INSTRUCTIONS

MNote: The following guidelines should be ob-
served to promote safe and reliable opera-
tion of yaur KNF pump.

I. KNF umnits are all 100% oil-free. No mainte-
nance at all is necessary for the bearings and
NO lubrication should be done. All bearings
are sealed and permanently lubricated. For re-
pair service, call KINF Customer Service.

2. Be sure that the available clectric power
matches specifications marked on the motor.
Serious damage may occur to the motor if can-
nected {o an improper voltage. All KNF units
should be grounded using the provided brass
screw. In the event of an electrical shart circuit,
grounding reduces the risk of electric shock by
providing an escape wire for the electric cur-
remt

3. The pump should be placed where the sur-

rounding temperanire remains between 40°F
znd 104°F {5°C and 41°C). This is parti

important when the unit is installed in a con-
fined space where heat may build up during

op<Tation.

4. Standard models are designed 10 start against
atmospheric pressure only, not under load
(Pressure or vacuum). Care must be taken to
climinate load when pumnp is turned off for any
reason. Optional modifications for the pump to
start under load may be available for certain
models. Contact KNF for informarion.

5. Use this pump only to pump airer gas, not lig-
uids or particulates. Damage to the pump or
loss of performance can occur if liquids or
pambuﬁexmwrrhe system. In the event that
corrasive gases are 1o be pumped, be certain
that a cormosion—resistant mode! is used. The
life of the pump can be prolonged if the forma-
tion of condensate within the pump is avoided.

6. Always install the pump in such a Jocation that
itis protecte 'n 1 direct (or indirect) moisture
contact.

7. Avoid operaniy the pump in vexy dusty condi-
tions. If this cannot be prevented, then be sure
to install an inle: filter and inspect and change
it ;

8. Ifflow is throwled or restricted for any reason,
carc must be taken to avoid exceeding the
maximum coatinuous operating design pres-
sure of the unic

9. chdmdlcmmpisinsmﬂcdatmclﬁghcst
point within “he system to prevent possible
condensate from entering the unit.

J. Please remove any protective plastic plugs
supplied in the intake or outlet ports of your
pump prior (o applying power to the motor.

Waming!: AC motors are thermally protected
and will automatically restart unaxpectediy
whan the overload device resets.

Don't pump flammable or explosive gases or
oparate this pump in an atmosphere con-
taining flammable or explosive gases.

TROUBLESHOOTING

Your KNF Pump should perform to specifica-
tions for years if the simple operating instructions
and precautions are observed |

If you experience a problem and suspect the
pump, try these simple checks prior to calling for
assistance:

1. Check that all system interconnections are gas-

2 Rcmovcmchcadmmblyasduaibaimhé
“Changing the Diaphragm and Valves”.
for any foreign matter; usually bits of Teflon®
tape or particulates carried into the valving
system or crystallized material from previ-
ously pumped vapors. All of the above must be
cleared out and the pump reassembled with

§ flmem' . j

. I pitting of the pump or tearing of the
dizptn-agmisobsctvcd.pﬁ possible that the
gas/vapor being pumped is capable of attack-
ng the wetted parts of the pump. Chemical re-
sistance charts should be consulted if you are
in doubt. Generally, replacing the diaphragm
and valves will restore the pump o operating
specifications if the valve plate is not pined in
the valve scat area.

SPARE PARTS KITS

For Head Materials AN, SN
Kit Part Number: KO05-0XNA Consists of:

Qty [D# Description
1 E Valveplate Neoprane
1 H Diaphragm Neoprene
For Head [atarials AT, ST
Kit Part Number: KO05-0XTA Consists of:
Qty ID# Dosedrtlon
1 E Valvaplate Teflon
1

ragm
Neoprana/Teflon

For Head Materials AV, SV

Kit Part Number: K00S-0XVA Consists of:

Qty ID# Fllon
1 E Valveplate Viton
1 H Diaphragm Viton
Motes:

1. If your model Nusmber begins with MPU, PU
or PJ, contact KNF Customer Service for the
roper Parts Kit, as the contents may differ
rom those kits lIsted above.
2. Cortact KNF Customer Servics for ordering
information.

LIMITED WARRANTY

KNF NEUBERGEH, INC. (KNF) warrants $o buyer
that its products will ba fres from defects in material
and workmnanship under normal and appropriate
Use,andngmabrepairorreplaoeany_qf,its
products without cherge for parts or labor within one

.year from the date of shipment to the original

purchaser.

Products to be evaluated for coverage:
Deteminaﬁonofoﬁ:ge under this warranty s the sole
responsibiity manufacturing  engineering
representative of KNF. This determination wil ty
require the reum of the product to KNF. All product
retums wil taraﬂadhamommm&pmdm
retum poficy. KNF reserves the right i inspect cusiom
installations and devices thatuse KNF products as part of
the warranty evaluation process. This warranty does not
mwnﬁm,mgﬁgmm.dammﬁonbydgnﬁm}
mmmmw-mhwmy;
inappropriate handiing or storage our j t
_ca.lsedﬂ"aptod.ﬂbﬁhhaof .Wsi‘almttaiaﬂqbrg;y
inconvenience, Usa, of any consequential loss,
darmaga of injury arising ffom any cavse whatsoever, No
employea, agentor representative of KNF shall have any
m«mnmadgmbmofmm.
Thbvana:ﬂygi\mypuapeaicbgdngm,amwumy
have other rights which vary from state to state,

kmportant Nate

KNF offers enginsen tecinicalassstawe D
mmmmmdﬁmm
strangly suggest that you ensure that product you
Mmpwdmed(mmmisainblebrmmwmyou
intend; we cannot be responsible for any problems o
inconveniences that resutt from the incorrect application
of uss of our products. Ifyou provide enough information
1o us, we il work with you to optimize the performance of
our preducts in your applicaion.

Pleasa call our Technical Sales Department for further
infomrnaten,

Retum Requests / Inquiries
Wﬂmmmmnww
Servica Department for instructions bafore retuming any
unit for repair or evaluation. We will fax you a “Retumn
lnsuucﬁonawﬁrhrgzﬁdamemhpmpemadéng.
packing and documentation requirements.
Importantinformation canforming to the “Right To Know”
act, such as a Matedal Safety Data Sheet may be
fequirad.

Products sh to KNFmust havea Retum
Materials orization Mumber EMA} file
number marked on the of the

gthemim will be refused by
our receiving depar ;



Q__.R‘{.!—n.’\![k:ﬂhi L& T HE DILE \od il
AND VALVE PLATE

During normal use, the diaphragm and valve
plammthconlypansofmcpmpdmmedmbe
replaced. Changing them is a simple process when
the following steps are taken.

If you run into a problem or have a question re-
garding the following procedure, please call KINF
Applications Enginecring for assistance,

Materials/Tools needed:

The proper replacement kit(s)

Mearicing Pencil

Slotted-head screwdriver ,
Changing the Diaphragm -

1. Disconnect the pump from electrical

//V

i —
jk./
H)

Motor

==]

=
- ‘") I““'“-

2. . Mark the relative positions of the head
plate A intermediate plate B and &
crankcase housing C with a line using
amaxkaforeaseofmssanblylancn i |
3. Undothe4slotted-head cap screws D -
: andhftoﬂ‘theheadplateA, valve
4, Lxgtnlydcanﬁxevalveseaté:ééofﬂ:c
h&dplaﬁeAandmIememareplateB
of any debris or deposits with fine
steel wool. This area must be clean
and smooth, without pits or scratches. s B sura valve parls are pasifidned
5. Loosen the countersunk clamping AR M IR as shown above, vith valve plale in betusen.
=<7 T hall site el
disc screw F and remove the clamp- | Diaphragm Valve Plate~ e hleorpests smallhde)
ing disc G, and the diaphragm B A s
6. Tum the counterweight J until the *J
connecting rod K is at mid-stroke, i §)
and place the new diaphragm H (Tef- 11. Be all components -
lon (white) side up on AT or ST mod- mnghtenme4ﬂ£-hc:d L
els) oa the housing C, lining it up with cap screws C )
the screw holes. FTI‘mamss-cmsspattemDONOT g
T PlaoemcdmpmgcﬁscG(beveladc OVERTIGHTEN! &
up).on top of the new diaphragm H. 15 Check that the pump runs freely b =
SNUGLYnglmtheassemblyumng turning the counterweight behincf i
o S discScew  Check all mechanical and electrical o
F. DO NOT OVERTIGHTEN! camecﬁmsforughmm 3
8. Place the intermediate plate B over 13. A{a;ﬂypowern)thepmp Listenfora i
the diaphragm, lining up the marks possible “knocking sound”, If it is Q
fads piSvlad i Bl present, equally loosen the four head 2w
9. Placethevalvep]ateEmmpof&xc screws slightly until the sound just ' ;3:6._._-"
intermediate plate B, orienting the disappears. This step is to be sure that @\ = <T
valve flaps with the holes. There is no the clamping disc does not touch the § gy B
toporbottmnofmcvalvepla:g mtcunematcplamckmngopcraum. Do % -
10. Flace the head platc A on top of the ~ Note: Excessive tightening of the clamp- TR
valve plate E, lining it up with the ing disc screw and the four head R )
markings you made in step 2. Note scmwswiﬂcmmepumaunev.wm % S Em§
orientation of the valve ports in the thedmphmgmmﬂmgsandmust = ,__,S:gm
P e
e =SET
Lt == €2+ gecmon
Co 0 o
ol R R S T G




INNOVATIVE
TECHNOLOGY
WORLDWIDE

NEUBERGER, INC.

This pump is one of a wide variety of vacuum pUMps, COMpressors,

table and installation versions,

General Operating Recommendations
for KNF Neuberger Air, Gas & Liquid Pumps

Thank you for purchasing a quality KNF pump. Please follow these general recommendations to obtain the
best performance and lifetime from your pump and to avoid any personal injury or property damage.

Maximum allowed ambient temperature is +40°C
(+104°F). Make sure you are providing sufficient ventila-
tion when installing pump inside a cabinet.

The lowest allowed operating temperature is +5°C
{+40°F).

Connect motor to the correct voltage and frequency ac-
cording to markings on the motor nameplate.

Don't expose the pump motor to direct contact with water
or liquids, unless a water resistant option is provided.
Don'tinstall the pump in an extremely dusty environment
without protection.

When installing an air or gas pump in a system where
substantial accumulation of liquid condensate could oc-
cur, mount the pump in the highest position, and if possi-
ble, upside down so that it is self-draining, so any
accumulation of liquids in the pump is avoided upon sys-
tem shutdown. If possible, purge accumulated moisture
from the pump by running it on room air for a few min-
utes. Contact KNF applications department if condensa-
tion is anticipated. (Not applicable to liquid pumps)

Clean or replace any suction and discharge filters when
they become clogged to avoid performance loss or even-
tual pump damage.

Never start the pump with any pressure present at the
outlet or with any vacuum present at the inlet, unless the
pump is specifically designed for this operation. Protec-
tion to prevent this should be provided for the pump if
running unattended and a power failure should occur.
Flowrate adjustment devices should be installed on the
inlet side of the pump. If a flowrate adjustment device is
installed on the outlet side, make sure that the maximum
allowed operating pressure is never exceeded in the vol-

10.

11.

12,

13.

14.

15.

16.

ume between the pump outlet and your instalied adjust-
ment device. -

Diaphragm pumps and compressors designed for pump-
ing air and gases are not to be used for the pumping of lig-
uids unless the pump is specifically modified to handfe
liquids. KNF liquid pumps can handle air, gases and lig-
uids continuously without damage. .

Don't carry a twin-head pump by its interconnection tub-
ing. Use the handle (if supplied} or properly support the
pump on the bottom of the motor and the pump housing.
WARNING! - Don't pump flammable or explosive
gases or operate this pump in an atmosphere con-
taining flammable or explosive gases, unless the
motor is specifically labelled as being Explosion
Proof. Explosion Proof units are rated for operation
with specific gases. Take precautions to operate
the pump only within its rated category.

Don't lubricate any of the parts of this pump or motor with
oil, grease, or other petroleum products. All bearings are
sealed and permanently lubricated.

Avoid personal injury or property damage by disconnect-
ing power source before servicing or adjusting unit. The
motor may be thermally protected and will automatically
restart unexpectedly when the overload protection cools
and resets.

The motor or connecting rod bearings should be replaced
when necessary at our factory. Field replacement of bear-
ings should not be attempted. NEVER attempt disas-
sembly of an Explosion Proof motor.

To avoid personal injury, please remove any protective
plastic plugs supplied in the intake or outlet ports of your
pump prior to applying power to the motor.

liquid pumps and liquid metering pumps manufactured by KNF Neuberger.
Models are available with pressure up to 170 PSIG, vacuum to < 0.5 mbar (absolute}, and flow from 0.10 to 300 Liters/min. We manufacture por-
and design many with a wide variety of OEM maodifications, including AC, DC and brushless DC motors to suit
special needs. Contact our applications specialists for further information.

For service or parts, contact:

KNF NEUBERGER, INC.
Two Black Forest Road

Trenton, New Jerse

Eav- &ANn AaAn nAaAaa ML -

y 08631-9428
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SPEGIAL MODELS 272/ #15/feors §

CONSUILT FACTORY WHEN

NEUBERGER

RBERING SPARE PARTS
FOR THIS MODEL

\Operating Instructions

Diaphragm Compressors and

Vacuum Pumps

Types:

N 010 ANI | N 010 STI | N0O10 ANP | N 010 STP

N 010 AVl | N.O10 HNI | N 010 AVP | N 010 HNP

N 010 ATl | N 010 HVI | N 010 ATP | N 010 HVP

N 010 SNI | N 010 HTI | N 010 SNP | N 010 HTP

N 010 SVI N 010 SVP )

-

Exchanging diaphragm and valveplate
Diaphragm and valveplate, the only parts
which may wear out, are easily and quickly
replaced. -

a} Mark with a pencil the position between
the housing A, the intermediate plate B and
the headplate C.

b) Loosen the 4 hex-socket screws D and
remove the headplate C, the valveplate E
and intermediate plate B.

¢} Loosen the countersunk screw F and
remove the clamping disc H and the dia-
phragm J.

d) Turn the fan L until the connecting rod K
is in mid-position and lay on the new dia-
phragm J.

€) Place the clamping disc H on top of

the new diaphragm J and fasten with the
countersunk screw F tightly but with
feeling.

f) Place the intermediate plate B according
to the pencil marking on the housing A on
top of the new diaphragm J. Now place the
new valveplate E (as shown on the drawing)
on top of the intermediate plate B. Lastly,
place the headplate C on top of the inter-
mediate plate B. and tighten evenly with the
hex-socket screws D. Check easy running
by turning the fan.

KNF Neubesger compressees and vacuum
pumps are designed to yield maximum,
troublefree performance urder ail condi-
tions. To assure safe and proper operation

1) Be sure that the available electric power
matches specification of the electric motor.
2) Care should be taken to ensure that the
temperature of the compressor or vacuum
pump environment remains between 40°
and 100°F. This is particularly important
when the unitis installed in a confined space.
3) Unit should be started against atmos-
pheric pressure only, not under load (pres-
sure or vacuum). Care must be taken to
eliminate load when pump is tumed off for
any reason.

4) Be sure that the pump is installed at the
highest point within the system to prevent
possible condensation from entering the unit.

~

and to maximize the life of the unit, the
following guidelines should be carefully
observed:

5) Use only to pump air or gas, not liquids.
In the event that corrosive gases are fo be
pumped, be certain that a corrosion-resist-
ant model is used.

6} Always install the pump in such a
location that it is protected from direct (or
indirect) moisture contact

7) Avoid operating the unit in very dusty
conditions. If this cannot be prevented then
be sure to install an inlet filter and inspect
and change it frequently.

8) if flow is throtiled for any reason, care
must be taken to not exceed the maximum
continuous operating design pressure of the
unit

peet S T

i

s

-

SNNVEER N

WA .

Spare paris see baclk side.




NEUBERGER :

Diaphragm Compressors and
Vacuum Pumps
Types:
N 010 ANI | N 010 STI | N 010 ANP
N 010 AVI | N 010 HNI | N 010 AVP
N 010 ATl { N 010 HVI | N 010 ATP
IN.O10 SNi | N 010 HTI | N 010 SNP
 Operating instructons N 010 SVI N 010 SVP .
/ Spare parts
Letter [ Description Order-No.
D socket head
cap screw 14.006
E valveplate
Neoprene N010-5.04161 NN Bl o
E valveplate Al i
wm:p NO10-6.04621 _//',-._.A/,b,;..,-. ’i.f
E|valvepiate SNNVLZS AN
Teflon N010-6.04771 P | iy,
F countersunk - ‘5‘ !
screw NO10A_. | 11.059 o R
F countersunk . ,_
screw NO10S... | 11059 : P
F countersunk :
screw Hastelloy | 11.060
H ng disk :
NOTOAN... NO10-4.02010
NOTOAV... Not0-409010 | = Headdedlmga— 0000
NO10AT.. NO10-4.09720
H ng disk
NO10SN... NO10-6.04820
NO10SV... NO10-6.04820 /
NO10ST.. N010-6.04830 .
H clamping disk
NOTOHN... NO10-6.04840
NOTOHV.. NO010-6.04840
NO1OHT... N010-6.04850
J diaphragm
Neoprene N010-5.04131
J diaphragm
Viton NO10-6.04611
J diaphragm
Teflon/Neoprene| N010-6.04751
M O-ring [21.156
!l:l]t di; N:‘IO alveplat PK 10-001
rene ragm, valveplate =
Vlgglg diapm;agm. valveplate = PK 10-002
Teflon diaphragm, valveplate = PK 10-003
Teflon (heated) diaphragm, valveplate = PK 10-004
Thermoswitch =10.129
Heating element = 10.254
Connecting rod assembly = 4-09970
KINF NEUBERGER, INC.
P.O. Box 4060 Princeton NJ 08540
\_ Tel. (608) 799-4350, Telex 843383
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Operating Instructions type 305

impuise solenocid valve 3/2

This product is the result of exiensive design and deve-
lopment work and quality-conscious manufacture. tis
designed for ease of maintenance. Obsenvance of
these operating instructions will be rewarded with a
long service [ffe,

Construction:
Bistable solencid vatve, direct-acting with plunger-type
amaliure and 2 coll windings.

Operating principle:

- A pulse applied to terminals 2 and 3 of the operating
coil pulls in the armature. The valve output is opened.
After the pulse, the armature remains in the operated

position.

- A pulse applied to terminals 1 and 3 of the throw coil
enables the armature fo drop out. The valve output is
closed. After the pulse, the armature remains in the
non-operated position.

Huids handled:

Neutral gases and liquids providing medium does not
attack brass body or seal material. Seal matedal is cod-
ed after orifice size on vaive fabel. (A=EPDM, B=NBR,
F=FPM, N=CR). Pressure range as quoted on valvala-
bel.

- Installation: ;

Before Installing valve ensure all pipework eic. is free of
foreign matter (metal filings, sealing material, welding
scale etc), tefion tape Is recommanded for sealing
ports. Max_ thread depth 8 mm. Installation as required
but preferablywith coll uppermost {increased valve fife).
Fixation is by 4 - M 4 x B mm tappings in underside of
valve body.

Spare parts: |
Loosenlourcuﬂﬁmﬁor&sctm andremod}r‘:coﬁ.re-
place anydamaged parts, e.g.armature/spring assy, O-
ring, coll, body. Order Nos. - see overleaf. Upon reas-
sembly ensure C-ring comectly positioned In groove.
Coll can be mounted-to vatve body at 90° intervals.

Electrical connections:
ency corresponds with

Ensure supply voltageffrequ

that on label. Voltage lolerance -+ 10%. Electrical con-
nection via Birkert cable plug, Order number 1050-S
001-221, Classification IP 65. Cable plug insert can be
positioned at 90° intervals. Tnghtwngztorque for cable
plug screw 1 Nm. Cable 4 x 0.75 mm?,

Trouble-shooting:

First check port connections, operating pressure and
voltage. Other possible causes: Short-circuit, cofl open
circuit or foreign matter impeding armature movement.

1/12/88/M4
1893092 A

—

burkert

Zylinde rsahrauteﬁ:heese—n ead screw

Spule kol ’Steckerausiﬁhrung}f 1)
Coil, compleie {plug version)

305-5104 WBR {B

305-5104 FPM i

305-5104 EPDM

Spule Kabelaustihrun 1
Cgi":'l oo%gle {cable |-'l.e."sic.nr‘1;I .
305-5118 HBR (B}

305-5118 FPM
305-5118 EPDM

O-Ring25x 15N

WBR 75

FPM 75

EPDM 75

Kem Rpifarmature compi. 3
DM bis 2 311-1015

DN25 311-1040

DN 30 311-1095

/B0 Anschiuaron [ [iepa” | 2)
311-01 | Gi/8 g
31146 | Gi/4
31147 | Gi/s
31105 | Gi/4

VA

1) Spannun[g. Stromart, Nennweite und Dichtweristoff laut Typenschild und evll. Kabellange
a
2) Nennweite und Wirkungswelse laut Typ. *hild angeben!
3) W, Dichiwerkstoll und Besonderheit laut Typenschild angeben!
1) Specify voltage, AC or DC, nominal diarmeter and sealing material as per label and state cable

lengthy where
%5 nominal dizmeter and circuif function as per label.
circull funclion, sealing material and special features as per label,

Steckaraus!. Kabetausf,
Plug version Cabie version

L_ Klemme 1 schvarz
Terminat | black
I g L Flemme 2 b
me aun
. ” & (au ! yme 2
1 0 1
R 3 [- ) H o— Klemme 3 blau
+ Terminal 3 biuve
PE — — Schutzleiter grinfgelt
Eartirconnacior | greenfyeflow
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TR 684 5-1
TR 684 5-2

‘ Appropriate use

The time switch is suited for flush fitting in dry rooms. This time switch allo-
ws time dependent on and off switching of electrical appliances. This time
switch can be used in enviroments with normal pollution level. At the initial
start-up you can decide wheather to use the day or week program.

® TR 684 5-1 TR 684 5-2
1-channel & 2-channel
rr_L 1_.®
® ; ® (E:309
3458 1234867
© /@‘ 67 ®
o3 10

i

Setting real time

Setting day of the week

Cursar for indication of day of week

Hours display

Display for automatic summer #&/ winter time switching 5
Display minutes

Switching condition display ON &, OFF €

Hours setting

Minutes setting

RESET

Channel selection C2 (only for TR 684 5-2) ON &/ OFF €
Channel selection C1 ON &/ OFF €

Programming/ interrogation

O W 00 = O U S R = @

— ol ol md
L Pl =B

| 2. Setting/ changing the current time:

1. Hold down button @)
2. Change the current time by pressing button h and m.

3. Release hoth buttans.

3. Programming:

TR 684 5-2 (2-channel) programmation see as following
TR 684 5-1 (1-channel) please note: start 1-channel version

A. Week programm:
Switching times can be individually set for every weekday.

Programming switch on time: (Symbol &)

1. Press hutton Prog {Start 1-channel version)
2. Select €1 or C2 (C2 only possible with 2-channel version)
3. Press button d for day selection
4, Store with Prog.
Repeat this action if necessary e.g. same switching time on different days of the week

5. Setting the switch on-time by pressing button h und m
5. Store with Prog.

Frogramming switch off time: (Symbal )

7. Select Symbol € by pressing button €1 or €2 (C2 only 2-channel version).

8. Select Symbol & by pressing button C1(Start i-channel version).
8. Repeat setting 3-6.

B. Day programm operation:
A new initial operating set-up must be carried out
Programming switch on time: (Symbol & )

1. Press button Prog (Start 1-channel version).
2, Select Symbol & by pressing butten €1 or C2 {C2 only 2-channel version)

=]
L k) a
4
1. Press button @) .

| 4. Quering programm: |

1. Press button Prog several times.

3. Setting the switch on-time by pressing button h und m
4. Store by pressing Prog button,
Programming switch off-time (Symbol €)

5. Select Cin step 5 to symbol € *
6, Store by pressing Prog button.

Return to automatic mode;

All stored switching times are subsequently
displayed.

Retum to automatic mode:
2. Press button @

LS. Changing programm:;

A, Weekprogramm:

Switching times can be individually set for every weekday.
Changing switch on time: {Symbol & )

1. Check the switching times by pressing button Prog,
2. Change the switching time by pressing button h und m.

Changing the weekdays:
Changing weekdays:
3. Press button d several times until anly one cursor is
still blinking.
4. Place cursor ¥ above desired weekday.

5. Stare by pressing Prog. (Repeat this action if necessary).

e.g: Lamp shall be switched on at the same time every day from mo till fri:
Cursor ¥ must be fixed positions ahove 1,2, 3, 4, 5.

6. Repeat this action if necessary.

Ne changing of the weekdays:
7. Store by pressing Prog button,

Changing of channel settings ( only 2-channel version}:
8. Change the channel with button C1/ €2 and the switch On or OFf you desire,
9. Store by pressing Prog button.

A. Dayprogramm;
1. Check the switching times by pressing button Prog.

2. Change the switching time by pressing button h und m.
3. Store by pressing Prog button,

6. Individual deletions:

1. Use Prog ta search switching time to be deleted,
Only the displayed switching time will be deleted.

2. Press button h and m simultaneously.
General deletion of all switching times:

3. Press button d, h, m simultaneousiy.
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7. Swiiching preselection 0N/ OFF

|| 11, Initial start up

1. Press button 1/ €2 (C2 enly 2-channel version).

Result; ,
Alternating of channel C1/ C2 ON and OFF. |

Symbol €= indicates ON |

symbol € indicates OFF |
G
A3

Initial start up with summer-f winteriime adjustment
1. Press button RES.
2, Select adjustment rule f.ex, dat 1 with bution C1.
3, Store by pressing Prog button.

8. Permanent On/ OFF switching:

: - BT ginning of | Deginngal | Anpl.
4, Setting year by pressing bution d, sl ot bl el
5. Store by pressing Prog buttan, datup [LsstSun | Lastsun. 0
6. Setting date of the day b . 01255 | in Mk in Sept.
. Setting date of the day by pressing o e e =
button d. Em1s5 |in Maich in Bt
7, Use m to set the date of the month. PR lasn, | s Ukap o
8, Store by pressing Prog button, datd  [1st.5un. Last Sun. Harh |
in April in Oct. |
9, Hold down button @
n na ne |
adjustment atjustrent |

‘ A. Setting week programm:

1. Hold down button m.
2. Select status using button C1/ C2.
(C2 only 2-channel version TR 684 5-2)

Symbaol ® @ indicates permanent GN

Symbol ® € indicates permanent OFF
Reset permanent switching:
3, Same setting as above.

4, Press button €1/ C2 till the dot e next to the switching status disappears.
(C2 only with 2-channel version TR 684 5-2)

Result Switching times can be individually set for every week.

10. Press button d.

The current weekday is automatically set.
11. Setting the actual time by pressing button h and m.
12. Release button @ ,

B. Setting day programm:

Result:
All programmable switching times will be executed at the same time every day.

1. See above without point 9

9. Holiday program

The selectable holiday program allows the stored program
to be interrupted.
The switching status is permanent OFF for both channels.

1. First hold down the buiton h through out the
setting operation,

2. Use button d to set the number of days after which
the holiday program is supposed to start.

3. Use button m to set the duration of the holiday program.

Interrupting the holiday program:

4. If you wish to cancel the holiday program, the display must be
reset to 00 00 with the buttons h and m,

=)

f’”ﬁ%

Initial start up without summer-f wintertime adjustment

Select adjustment rule no with butten C1

A. Setting week programm:

1. Press button RES.
2. Select adjustment no with button C1.
3, Store by pressing button Prog.

4, Hold down button @)

5. Daysetting by pressing button d (1=mo, 2=th, .}
6. Setting the current time by pressing button h and after m.

7. Release button @)

B. Setting day program:

9. Security and installation:

1. See above without point 5

Electrical devices should only ba connected and mounted by an electrical specialist. The
national specifications and applicable safety regulations must be observed.

Despite elaborate safety precautions, exceptionally strong electrical fields may cause
interference with the microprocessor-controlled time switch, We therefore recommend

that you observe the following points before installation:
EMC:

Time switches are in accordance with the European directives 73/ 23 EEC and 89/ 336

EEC. If the time switch is used together with other devices in an installation,
that the complete installation does not cause a radio interference.

L1 0. Elecirical connection:

€1

@
11

" —

Technical Data: TR 684 5-1/ TR 684 5-2

Type of program; day or week
ke Oygeratir{)g Voltage; 23% V10%

Nominal frequency: 50 Hz

Switching capacity TR 684 S-1:  6A {1) 250V~

Switching capacity TR 684 S-2: 2x 64 (1) 250 V~

Time base: Quarz

Memory locations: 36

Min. switching interval: 1 minute

Switching accuracy:
Powerreserve:

Perm. ambient temp.:
Class of protection:
System of pratection:

Type:

Subject to technical alterations

+ 1 Sec. /day at 20° C

NiMH ca. 6 years at 20° C

- 10°C...+50° C (= 10750}

Il'in accordance with EN 60730-1 if
installed as directed

IP 20 in accordance EN 60529

1 BSTU in accordance EN 60730-1 and
EN 60730-2-7



il m TERCTE RS 1 R e e il At

b e L S bl
N ' §oty N
ke
' i
i - - : - - e - -
1
o = . > & >
: . . - w ﬁl =] ] - N N < m '_;.”
] o4 - . k I s ¢
— |h-
] N PR " 2 M
1 e i . Tl L LA =
T i ‘
| - - =0 - .
! _ oy thc | e S USTRRCHY. I .
IRy LT FYS RN = = : : =
e T Ty I ot peees W el == w P
LR Lt L e | s B s
—_—— . . f . W 1T e n
iy 1 sl gy o & v 1 - i i - a‘-'r--
e« . - e ' e e R = i
R .c.',.ﬁw,‘ 4 e T e
e T - e
- ¥ Ty = T - - N LA} ‘:‘I ey
TR L T M R Lk = gpeiand) = e PSS r: . PRI v“‘:l.l-:l L o 4?- e :
Bl B Jw ool 7 - — = -

_ wwrrap ey #

FE ST TN TR S AR RSN B T B iz S R B o
(g b e, i gl | P =T e
i h‘-‘:‘ ’!.. Li
Bondat. v SV Cwevar e e Wl
T B T Ty e

Ll I R I Rl 1 =

séuitnnarg eas il A byt

v i | ! o Bgiee | g
L [T e i e e T e by b T oabape SIS Y e Wi O
s | it —ms gt b (| e - L - .

R N L o o 8 e ok st )

= F N T | T o o ey o

_— n " 'y = Mt B
DRRVI T2 51 SN e : " I S B At 8 Wb M
Thlem e '

figew |- ﬂ».‘(ﬁlu ik gt
el =y et ot

' e B s ol e iteny | B
1 N [P T B et M Ll Twid:
e A T ﬁh_‘_h.h.":"b.'.-“-d"\v—‘—_w
WL R B e o | e w L G0 e e et
Ol T d S o T ek ety e i S
:1_*“ '_|'f - = “ ™ P N -ql.n__r.gl L.
— — ot _‘-
o -y e [T T I
. . gl or | i bt ] s et i) TR
et _ :
1 ‘-‘ i (] AN Rt s ek A e
] 2 S ity - - - . =
# 1 k PN I “q‘?wm._'] 14
I v - = ’
. - L] Y
ey . .
. . 1 I | Ligh
il =P N I P
‘ . R o




210 599

TR 684 S-1
TR 684 5-2

Appropriate use

The time switch is suited for flush fitting in dry rooms. This time switch allows
time dependent en and off switching of electrical appliances. This time switch
can be used in enviroments with normal pollution level. At the initial start-up
you can decide wheather to use the day or week program.

5. TR6845-1 TR 684 S-2
=" " ‘t-channel . ® 2-channel

:! i : e : /,,- ' A . :‘D ([ . 1_‘?'
e e .|| - i
] i 5 R

! Viza 5y/ || = = lﬂ
E"_'_ //‘:‘ ‘mm i I 5

[ i Fog c:'_"__'_'-"[\@l.

o AFEe—]
- 13

Setting real time

Setting day of the week

Cursor for indication of day of week

Hours display

Display for automatic summer 3/ winter time switching %

I~ T A

. Display minutes
7 Switching condition display ON &, OFF C
&  Hours setting
9  Minutes setting
1C  RESET
11 Channel selection €2 (only for TR 684 5-2) ON G~/ OFF C
12 Channel selection C1 ON &/ OFF G
13 Programming/ interrogation

2. Setting/ changing the current time:

1. Hold down button &) .

EPI
83

2. Change the current time by pressing button h and m.

3. Release both buttons,

3. Programming:

TR 684 5-2 (2-channel} programmation see as following
TR 684 5-1 {1-channel) please note: start 1-channel version

A, Week programm:
Switching times can be individually set for every weekday.

vgramming switch on time: (Symbol )
1. Press button Prog (Start 1-channel version)
2. Select €1 or €2 (C2 only possible with 2-channel version)
3. Press button d for day selection

4. Store with Prog.
Repeat this action if necessary e.g. same switching time on different days of the week

3. Setting the switch on-time by pressina button h und m

Frogrammng s1aicn o Time: (ymbol )
7. Seleci Symbol € by pressing bution €1 or €2 (C2 only Z-channel version).
g. Select Symbol € by pressing bution €1(Stari 1-channe! version).

4. Repeat sefting 3-6.

B. Day programm operation:

A nevy initial operating set-up must be carried out

Programming switch on time: (Symbol (=)

1. Press button Prog (Start 1-channel version).
2. Select Symbol G by pressing button €1 or €2 (C2 only 2-channel version)
3. Setting the switch on-time by pressing button b und m

4, Stare by pressing Prag button,

Programming switch off-time (Symbol C
5. Select € in step 5 to symbol C. =
6. Store by pressing Prog button. .

Return to automatic mode:
1. Press butten 7 .

14. Quering programm:

1. Press button Prog several times.

All stored switching times are subsequently
displayed. -
Return to automatic mode:

2. Press button @

Ii. Changing programm:

A. Weekprogramm:
Switching times can be individually set for every weekday.

Changing switch on time: (Symbol &)

1. Check the switching times by pressing button Prog.
2, Change the switching time by pressing button h und m.

Changing the weekdays:
Changing weekdays:
3. Press button d several times until only one cursor is
still blinking.
4. Place cursor ¥ above desired weekday.

av
3

5. Store by pressing Prog. {Repeat this action if necessary).

e.g: Lamp shall be switched on at the same time every day from mo till fri;
Cursor ¥ must be fixed positions above 1, 2, 3, 4, 5.

6. Repeat this action if necessary.
No changing of the weekdays:
7. Store by pressing Prag button.
Changing of channel settings ( only 2-channel versicn):
8. Change the channel with button €1/ €2 and the switch On or OFf you desire.
9. Store by pressing Prog button.

A. Dayprogramm:
1. Check the switching times by pressing button Prog.

2. Change the switching time by pressing button k und m.
3. Store by pressing Prog button.

LG. Individual deletions:

1. Use Prog to search switching time to be deleted.
Only the displayed switching time will be deleted.

2, Press button h and m simultaneously.

General deletion of all switching times:



f. bwiltching preselection UNS QFk: |

1. Press buiton €1/ CZ {C2 oaly Z-channel version),

Result:
Alternating of channel 1/ €2 ON and OFF.

Symbol & indicates ON

Symbol € indicates OFF

| 8. Permanent On/ OFF switching:

1. Hold down button m.
2, Select status using button C1/ C2.
{CZ only 2-channel version TR 684 5-2)
Symbol @ (= indicates permanent OM g

Symbol @ & indicates permanent OFF
Reset permanent switching:
3. Same setting as above.

4. Press button C1/ C2 till the dot @ next to the switching status disappears.
{C2 only with 2-channel version TR 684 5-2)

8. Holiday program:

The selectable holiday program allows the stored program
to be interrupted.
The switching status is permanent OFF for both channels.

1. First hold down the button h through out the
setting operation.

2. Use buttan d to set the number of days after which
the holiday program is supposed to start.

3. Use button m to set the duration of the holiday program.
interrupting the holiday program:

4. If you wish to cancel the holiday program, the display must be
reset to 00 00 with the buttons h and m.

9. Security and installation: ‘

Electrical devices should only be connected and mounted by an electrical specialist. The
national specifications and applicable safety regulations must be observed.

Despite elaborate safety precautions, exceptionally strong electrical fields may cause
interference with the microprocessor-controlled time switch. We therefore recommend
that you observe the following points before installation:

EMC:

Time switches are in accordance with the European directives 73/ 23 EEC and 89/ 336
EEC. If the time switch is used together with other devices in an installation, take care
that the complete installation does not cause a radio interference,

10. Electrical connection:

L

|11, ﬁ'.l

initial star

1. Press bution RES.

2. Select adjustment rule f.ex. dat 1 with button C1.
3. Store by pressing Prog bution. Seting | Eeginaing of | Beginning of | ApeL.
] ) d ate i summer time | winter tima | bareich
4. Setting year by pressing button d. i i — =
5. Store by pressing Prag button. 1012093 inMeh| |t
) ) dat 1 Lagt Sun Last Sun Eu
6. Setting date of the day by pressing from 155 | in March in Oct.
dat 2 Last Sun Last Sun. GE
button d. in March i Det.
7. Use m to set the date of the month. dat3  |lsisun Lest Sun Horth
in Al i Det,
8. Store by pressing Prag button. e == %
& Hold doiwr Bition Ty adustment | adjusiment
A. Setting week programum:
Result: Switching times can be individually set for
every week, atly

10. Press button d.

t up with summer/ wintertime adjustment

The current weekday is automatically set.
11. Setting the actual time by pressing button h and m.

12. Release button

B. Setting day programm:

Result:

All programmable switching times will be executed at the same time every day.

1. See above without point 9

Initial start up without summer-/ wintertime adjustment

Select adjustment rule no with button €1

A Setting week programm:

. Press button RES.

R T

. Select adjustment no with button €1.

. Store by pressing button Prog.

. Daysetting by pressing button d (1=mo, 2=th, .}
. Setting the current time by pressing button h and after m.

i
2
3
4, Hold down button (1)
5
b
7

. Release button @) .

B. Setting day program:

1. See above without point §

{Technical Data:

TR 684 5-1/ TR 684 5-2

Type of program:

Operating Voltage:

Nominal frequency:

Switching capacity TR 684 5-1:
Switching capacity TR 684 S-2:
Time base:

fMemory locations:

Min. switching interval:
Switching accuracy:
Powerreserve:

Perm. ambient temp.:

Class of protection:

System of protection:
Type:

day or week
230V =10 %

50 Hz

6A (1) 250 V~

2 x 6A (1) 250V~
Quarz

36

1 minute

<+ 1 Sec. fday at 20° C

NiMH ca. 6 years at 20° C

- 10°C .. +50°C (- 10750)

Il'in accordance with EN 60730-1 if
installed as directed

IP 20 in accordance EN 60529

1 BSTU in accordance EN 60730-1 and
EN 60730-2-7
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DM-3100U 1
3 .-Digit, LCD DPM
with Descriptors

FEATURES
« Ultra-low power, 9 ma, from 9V battery

e .5" high Liquid Crystal Display

o 31, digits, 5V or 9-15V powered, ratiometric reference
for drift correction

o Programmable Descriptor Labels: A, maA, ¥, mV¥, 0, KQ,
AC,DC

° Balanced differentlal inputs, 5 pA bias current,
autozeroing with 80 dB CMR noise rejeclion .
s Low profile model accepis optional 4-20 mA inputs
e [nternal user-optlons:
1. Offset pot for 4-20 mA and other applications
2. Accepts shunts for 20 yA to +2A FS ranges
3. Accepts attenuators lor +2V to +1KV FS ranges
4. Digital ohmmeter, 2KQ to 10MQ, FSR

° Low cost: $63.00 ea. (1 to 9)

GENERAL DESCRIPTION

The DM-3100U1 1s a 34 Digit Liquid Crystal Display (LCD) Digital
Panel Meter that uses extremely low power {(+5V @ 6 mA or +9V @
3 mA}and has a power voltage range of +4V to +15 Vdc. The large
0.5" display can be seen from many feet away under normal room
lighting conditions. This DPM is contained in a very small low pro-
fite case which makes for higher packing density on test panel
faces. Besides measuring dc voltages, components can be placed
internally to make resistance and current readings possible, and
to display descriptor labels. mA. mV, KQ, AC or DC to indicate
which function is being used. Also, the decimal point can be in-
lernally selected by jumpering appropriate pins. The user may
add internal attenuators to measure higher dc voltages up to +1
kV.

The versatility of this meter is further enhanced by its autozeroing
capabilities. If the customer desires. an offset potcanbeinternally
installied so that a desired reading can be obtained with a zero in-
put to the meter

This DPM accepts a dc or slowly varying input voltage between
+1.998V and displays that input on front panel numerical indica-
tors. t employs a conventional dual-slope A/D converter plus 7
segment display decoder-drivers all inone LSi microcircuit. Since
this microcircuit requires approximately 9V to power the &/ sec-

NOTE DPMs are narmatly supplied wihout Berel Labels or Logas

tion. aninternat DC/DC converter generates -5V from +5V power
input Together these two voltage sources form a‘bipolar power
supply to power the A/D converter The DM-3100U1 may also be
powered directly from a single 9V battery @ 3 mA without using
the DC/DC converter

Ancther feature of the DM-3100U1 1s thal it employs a balanced
gifferential input. When used with a bridge or transducer input. 1l
offers high noise immunity and can accurately measure very small
signals in the presence of much larger common mode noise. An-
other charactenstic of this balanced differential inputis that i1 wiil
not load down sensitive input circuits due to ils high input impe-
dance of 1000 megohms, and low 5 pA bias current

A very noteworthy feature of this meter 1s that o can be aparated
raiometnically. This means that 1t has internal circurts that can
automatically compensate for reference drrts in the supplies of
balanced bridge or transducer sensors and stll give accurale
readmgs

The DM-3100U1 finds use in analylical instruments, industrial
process controllers, portable diagnostic instruments, automatic
test equipment. medical and patient monitoring instruments. air-
borne. marine and ground vehicles. and data acquisitionsdata
logging systems
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DM-3100U1

SPECIFICATIONS, (Typical @ +25°C unless nofed)

AMALOG INPUT

Conliguration

True. balanced difterential bipolar

Full Scale Inpul Range

-1999 Vdc to -1.999 Vdc. Input pad area will
accepl user-installed range change

Input Bias Current

5 pA typical. 50 pA maximum

Displayed Accuracy @+25°C
Adjusltable to £0.1% of reading, = 1 coumt
Resolution

1 mV

Temperature Drift of Zero

Autozeroed 1 counl over O lo +50° C
Temperature Drift of Gain

+50 ppm of Reading/® C typ.

=100 ppm of Reading/® C max.

Inpul Impedance

100 Megohms, minimum

Input Overvoliage

*250 Voits dc 175 VRAMS confinuous max
=300 Volts intermittent max.

Common Mode Rejection

80 d8, dc to 60 Hz, 1 Kilochm unbalance
Common Mode Voltage Range

Within +Vs — 5V and -Vs +1¥ where +Vs is
the positive rail (Pin B15) and =Vs is the
negative rail (Pin A15) =Vs is approximately
equal to —5V below PWR. COM.
Reference

Internal, referred 1o the negative rail [—Vs).
External, user-supplied reference optional tor
ratiomelric operalion

External Rel. Range

+100 mV to +2V, referred to —Vs

Ramp-up Time

{Integration Period)

833 mS

DISPLAY

Number of Digils

3 decimal digits and most significant "1 digit
(3, digils)

Decimal Points

Selectable decimal points are included for
scale multipliers

Display Type

Field effect liquid crystal displays (LCD)
requiring room light for viewing. Black digils
against a light background.

Display Helght

0.5 inches {12.7T mm)

Overscale

Inputs exceeding the full scale range blank
the display, leaving a "1" MSD and sign
Aulopolarity

A minus sign is aulomatically displayed for
negative inputs, and may also be blanked
Sampling Rale

Faclory set at 3 conversions per second. May
e rewired up to 20 conversions/second
Descriptors

k{1, mA, mV, ACDC

This field of function labels is positioned lo
the nght of the decimal digits. Individual umit
descriptors may be selected for display

{/0 CONNECTIONS

Analog Hi Input (Pin B5)

Apalog LO Input (Pin A2)

Oifferential input voltages are cannected
between these inpuls. A bias current path 1o
POWER COMMONM (it 5V-powered) or
ANALOG RETURN from both these inpuls
must be externally provided. External circuits
musl constrain these inputs o be within the
common mode voltage range.

Analog Return {Pin B2)

This pin may be used as a low-noise bias
current return lor some floating mnputs 1t not
passible. inputs may be referenced 1o POWER
COMMON (if 5V-powered] Analog Return is
approximately - 2 BV below - Vs and can sink
30 mA to * Vs. Do not connect Analog Return
to *5V or +9V power Analog Return may be
connecled to 5V Power Common {not 9V Pwr
Com/-Vs!!) lor single-ended input
Reference in/Oul (Pins B1/A1)

Normally. HEF. IN and REF OUT should be
jumpered together. An external floating
source referred to EXT. REF LO (Pin A15)
may be substituted for ratiomelric operation
Decimal Poinis {Pins B8,9,10)

Connect selected pin to DECIMAL POINT
COMMON (Pin B11} Connect unused decimal
points or Descriptors to Backplane Oul (Pin
All)

Offset Out (Pin B3)

0 to +6.9V referred to -Vs (pin A15) reguires
installation of optional oftsel pot supplied by
user

Display Test (Pin B6}

Connect this input to pin B15 to lest all
display segments

Horizontal Polarity In (Pin A12)
Horizonta! Polarity Out (Pin B12)
Normally these inpuls are jumpered together
lo continuously display the horizontal portion
of the polarity sign. Omit the jumper for
applications not requiring sign display. See
Backplane Out.

Vertical Polarity In (Pin A13)

Vertical Polarity Out (Pin B13)

Jumper these inputs when HORIZ. POL.1s
jumpered for automatic sign display with
bipolar inputs. For reverse sensing
applications, VERT. POL. OUT may be
jumpered to HORIZ. POL. IN (no other
conneclions). This will display a minus sign
with positive inputs and no sign {implied
positive} with negative inputs.

See Backplane Out.

Ohms Lo (Pin B7)

This connection is used in the chmmeler
conliguration, otherwise do not use.
Backptare Gui{Pin A11)

Connecl ail unused Polarity. Decimal Points
and Descriptors to Backplane Oul, For VOM
or DVM applications, a 470 k{) resistor may
be used for each Decimal Point or Descriptor
to A11. A rotary swilch pole to B11 will then
select the desired Descriptor and/or Decimal
Point, t

Descriptors

Electrical units are displayed by connecting
1o the Descriptor Common. Descriptors
displayed are as follows:

“mA” {Pin A3)- "m" portion only

"k {Pin Ad)- k" portion only
“kQ" (Pin AS)- (2" portion only
"mA” (Pin AB}- “A" portion only
“mV" (Pin A7}- "V" portion only
“DC" (Pin AB)
"AC” (Pin AS)

"m¥" (Pin A10)-"m" portion only

IMPORTANT NOTE: The descriplors
display labels only. They do not selecl
functions. This meter does not direcily
measure ohms, mA, AC, elc. without firsl
adding user-installed internal or external
components.

POWER CONNECTIONS

A/D Power IN (Pin B15)

Connect this pin lo +5 Vdc regutated to
power the A/D converter and displays
Caonnect to ~9V for 8V conliguration

5V DC/DC Power Common {Pin 414)
Use only for the SV power

contiguration This provides power return for
the OC/DC converter.

5V DC/DC Power IN (Pin B14),

Connect ta the +5V supply if a single +5V
supply 15 10 be used. This will power the DC/
DC converler to generaté -5V, Don't use this
pinin the 8V power configuration

POWER REQUIREMENTS

5V between B14/815 and A14 (A15 no
connection): 12 mA typ., 15mA max. OR g to
15 Vdc between B15 and A15 {B14, A14 no
connection]: 9V, 9 mA; 15V, 20 mA. max.
Calibration

A multiturn screwdriver pot adjusts the ull
scale reading {gan). Zero is automatic
{autozeroing). Suggesled recalibration in
slable condihons s 90 days.

PHYSICAL-ENYIRONMENTAL

Low Protile Case Outline Dimensions
25"W = 325"D «x 094 "H (B4 3 x B2 5% 238
mm)

Cutoul Dimensions

2.56"W % 0.97"H min. (65,1 X 24,6 mm)
Mounting Method

Through a front panel culout secured by 2
side case "L" brackets and screws (supplied).
Panel thickness up to 0.62” (15,9 mm)
Weigit

Approximalely 5 ounces {142g)

Conneclor

Double-sided edgeboard-PC type, solder tab,
gold-plated tingers. 15-pin, 0.1" Datel-Intersi!
#58-2073083 (nol included).

Mounting Position

Any

Operating Temperature Range

0 to +50°C

Storage Temperature Range *

0°Cto +55°C

Altitude

0 to 15,000 leet (4900m)

Relative Humidity

20% to 80% non-condensing

“WARNING: Avoid long exposure to high
femperatures. +25° C is recommended for
long-term siorage.

DM-3100U1 ORDERING
INFORMATION

MODEL

DM-3100L1

3%-digit LCD DPM,

58-2073083

Connector. dual 15-pin, 0.1" spacing; one
required (nat supphed with meter).
TP-50K

Optional Otlset Pot, R16




DM-3100U1

Ac KLY

NOTES:

(1) R1, R2 ARE USER-INSTALLED ATTENUATION OR (A2) SHUNT
RESISTORS, BEFORE INSTALLING RESISTORS AT R1, OPEN
SOLDER GAP (SG1} ON COMP. SIDE OF BOARD WITH A
SOLDERING tRON. NOTE THAT, IF R1 IS LATER REMOVED,
THE USER MUST CLOSE THE SOLDER GAP.

(2) ALL UNUSED DESCRIPTORS AND DECIMAL POINTS MUST BE

Nera0r
o I
SAMPLEY | g or,
GHATE ) B
RE tAAY BE TRIMMED FOR EXACTLY
AB kHZ a0 10 PIN 38 IME ASURE WiTH
LOW CAPACITY PROBE)IFOR BEST 60 HZ ; -
MOISE REJECTION FOR 50 HZ USE !

120 pF AT 5 RETRIM REDUCE
RE FUOH EASTER SAMPLING

B! R7 2AE USER-INSTALLED
ATTEMUATION OR SHUMT
ALZISTOR R2

DM-3100U1 COMPONENT LOCATIONS

R

.Z

\

FULL SCALE IGAIN|
ADJUST POTENTIOMETER
|RAY

T
vl

OFFSET POT RI1E 50 kil USER-
INSTALLED %" RECTILINEAR
BOURNS 3006 P-1 SERIES OR
EQUIVALENT |DATEL TP.50K |

CONNECTED TOGETHER TO A11 (BACKPLANE OUT). Fin &8
KEYWAY
INPUT/OUPUT CONNECTIONS WITH SINGLE-ENDED INPUT
CAUTION: Observe CMV range limifs on DM'31 00U1
single - supply applications referred to
pin A15. Ditferential mode or balt. power
is preferred. Contact Datel for assistance. Hi BOTTOM  TOP —J
ANALDG i A @
MO
INPUT ks —Rerenence our REFEAENCE I
Lo LOG LO | AN, ETUAN
. mA Dggﬂmﬁ 1] OFFSET QUT [OPT )
— ki) PTR 1N ATT
- ﬁ_: gscgmn . ANALOG i T 1OFT! —} KEYWAY, PINS 415
— mA DSCAPTR IN DISPLAYTEST " __ .9vDC
my DSCAPTR IN OHMS LO
t— DC DSCRPTRIN [ B DEC PT 1099
t— AC DSCRPTRIN [ 8] 91 DEC PT 1999
— mV _DSCRPTAIM [76 [10] DEC PT 1 909
BACKPLANE OUTY DP/DESCRIFTOR COM
HORIZ POL IN [713 HORIZ POL QUT
———__VERT POL IN VERT POL QUT
5V DC/DC POWER COMMON [14 [ 14| 5V BC/DC PWR IN
—f- 9V PWRCOM/EXT REF LD ASD PWR 1IN
sv L =
ALKALINE —T— =
NOTES: BATT OR i
1. This shows the conneclor rear with the AC SUPPLY =
DPM ilted on its side. T
2. CAUTIOM: CMOS inputs. Avoid damage
from static discharga. Handle only wilth
ground protection,
3. ANALOG RETURN = +V¥s - 2.8 Vac @ -
ATD PWR, N ——e + Vs RAIL
4, Connect all unused Decimal Ponts, ALTERMNATIVE @ S BRI S o ;A:':
Dascriptors and Signs to BACKPLANE +5 Vdc POWER o
OUT (PIN A11) CONNECTIONS @ SV FWA, COM. nc
5. Descriplors AJ through A10 DO NOT 5V Ml
salect funclions. Users must install BATTERY = @ W POWR. COM,
additional components lo measure °“p:f‘, e
Ohms, mA, eic. ke j 5= y i
6. Hold mater in DISPLAY TEST no longsr ILPORTLNT, MAKE 0O ROT USE
than 1 minute to prevent demage 1o EXTEANAL CORNECTION
display




DR-3100U1

MECHANICAL DIMENSIONS
INCHES (MM)

SINGLE MOUNTING CUT OUT

REMOVABLE 1851
PANEL MOUNTING

HARDWARE
L~ Y

USER'S

| Mife 2 562
16511
¥
Ml 0 959 :

24,61

* |

FROMT PAMEL

PANEL THICKNESS
062 TOD 625
1161 TO5 3

034
239

292
I (74.2)

The low profile case is retained in a front panel cutout

by sliding the DPM housing in through the cutout open-

ing and securing the housing from the rear using 2 “L"

brackets and screws. Proceed as follows:

1. After determining the correct position, form a
cutout in the mounting panel. Refer to the cutout
drawing for proper dimensions.

2. Install the panel meter from the front (display) side
of the mounting panel as shown.

3. There are two pairs of slots in the side of the
case to receive the L-brackets and retaining
screws. Most applications will use the front pair of
slots. For panels thicker than about 0.25 inches
(6 mm), use the rear slot pair.

4. A thin plastic molding may cover the selected
slots. This can be broken through with the L
brackets in the next step or can be removed using
a screwdriver of-knife before parel mounting.

5. Assemble the supplied 4-40 screws into the
brackets as shown, turning the screw until several
threads are engaged.

6. Using the screw as a lever, push the shori side of
the bracket into the slot as shown and rotate the

BRACKET SLOTS
2 PAIRS]

FLAMGE
SEATING BRACKETS
11 PAIR] AMD SCREWS

screw backwards ' turn until the screw is parailel
to the case side and the L bracket is fully captured
in the case.
7. Lightly tighten the screws against the front panel.
CIRCUIT BOARD ACCESS
If access to the internal circuit board is required, bow
the rear cover plate backward by prying up in the
center with a small screwdriver or knife blade, to
release the two catches in the side of the case.
When reinstalling the circuit board, first be sure the
front filter is flush against the inside of the housing.
The circuit board engages a pair of guide tracks
which are molded inside the case.
When reinstalling the rear cover plate, be sure the
trim pot access hole is to the lower left when facing
the rear. Compress the cover plate slightly so that it
S%aps into the two retaining slot catches at the rear
sides.
It a second user-fabricated circult board is-installed in
the upper pair of board guide tracks, the upper con-
necior slot (if used) in the rear cover plate may be
opened by using a knife from inside the cover.




DIFFERENTIAL INPUT WITH SAMPLE RATIOMETRIC CONNECTIONS.

The DiM-3100U1 has a reference in-out loop which makes
possible ratiometric measurements. Representative connec-
tions are illustraied below. Ratiometric operation eliminaies
changes in the DPM reading due io voltage variations in the
Bridge's exiernal excitation source. The input gain on the
DiM-3100U 1 varies inversely with voltage at Reference In — as
REF IN voltage increases meter gain decreases. Meter input
gain thus can be made to compensate for variations in the
bridge excitation source voitage. (The DPM is set for unity
gain when REF IN V equals +1V as referred to EXT. REF. LO.)

For all applications, Viu =2 Vrer at full scale {1993 counts). For
smail values of Veer (100 mV or lower), increased display
noise, nonlinearity, rollover and CMR errors will be apparent.
Avoid Vaer inputs beyond about 2V to prevent integrator satu-

ration with full scale inputs. Variable Veaer is not intended for
wide gain changes as in multimeter applications. instead, it
should be used for drift correction, scaling to engineering un-
its, or for modest amounts of gain.

A note on grounding: The DM-3100U1's internal voliage ref-
erence source is biased against the internal negative supply
rail (EXT. REF. LO). Note that this is not the same electrica!
connection as the 5V¥ Power Common connection. Refer to
the Simplified Block Diagram.

Because of this configuration, exiernal reference sources
should be isolated from the 5V Power Common and should
have the Reference Lo Output from the external source con-
nected to the negative supply rail.

DM-3100U1

EXT. FLOATING

BOTTOM TOP

EXCITATION SOURCE A B
REFERENCE OUT [ 1] 1] REFERENCE IN
ANALOG LOIN [Z 2| ANALOG RETURN
Lo " mA DSCRPTRIN [3] 3| OFFSET OUT(OPT)
= ki) DSCRPTRIN [4 ] 4| ATTENUATOR HI IN [OPT }
INPUT kil DSCRPTRIN [ 5] 5| ANALOG HI IN
BRIDGE mA DSCRPTRIN [6 | 6| DISPLAY TEST
mV DSCRPTRIN [ 7 [ 7| OHMS LO
Hl DC DSCRPTRIN [8] 8| DEC PT 19909
AC DSCRPTRIN [ 9 PEC PT 1999
: mV' DSCRPTRIN [10 DEC. PT. 1.999
NOTE DO RSE ABOURD: BRIDGE BACKPLANE OUT [11 |11 DP/DESCRIPTOR COM
yama an CABLE 7 HORIZ. POL IN [12 |12 | HORIZ. POL. OUT
EXTERNAL REFERRED } SHIELD VERT POL.IN [13 [13| VERT. POL. OUT
FLOATING REFERENCE TO EXT. REF. LO 5V DC/DC GMND 4 4 | SV DC/DC PWR IN
P | levewrcom/extrer Lo [15115] D PWRIN HEY
DISPLAY = 1VOLT X {Hl s LO} =
(REF. INy — {Eé;} IN IN = - NOTE: Reference Out {Pin A1) is
Lo’ not used in this application.
1 VOLT

= X [{PIN BS) - (PIN A2)]
(PIN B1) — (PIN A15)

DIGITAL OHMMETER CONNECTIONS

Thedigitalohmmeter circuitusesthe DM-3100U1's ratiometric
capability. An external reference resistor of known resis-
tance, accuracy, and temperature drift is connected in series
with the unknown resistance. A constant, stable voltage from
the DPM?'s internal reference diode is applied to the resistor
pair to produce a constant current. This current develops two
voltage drops across the resistors which are proportional

+ 5V POSITIVE RAIL
6.9V |
R‘ + H‘.M' + R."

_{ar) OHMs Lo

= . REFEAENCE

@ ANA HIIN L 129

‘_ » C ANA. LD IN ?"ngq - \ZS‘I . ggﬁc
s | |
"_®ﬁ " > i —"l

INTEGRATIOM TO A D

Ree: CAPACITOR
EXT REF LO
=

AEF. OUT - 5V NEGATIVE RAIL
DON'T i &
USE .

- =

COMVERTER

only to the ratio of the resistances since the current through
them is identical.

The chart below lists recommended Racr and Rywir resis-
tance values corresponding to different ohmmeter ranges.
Values of Runir were selected to limit the current through Reee
and Ry to 1 milliampere maximum.

RANGE -

RESOLUTIOM Rumur Rrer DECIMAL POINT?
19.99 MQ 10 kO 22 MO 10MQ B9 toB11
1.999 MQ 1 k0 3.6 MO 1 MO 8100 B11
199.9 k(2 1000 360 kO 100 kQ2 88 toB11
19.99 k() 00 36 k0 10 k2 89 to B11
1.999 k(2 10 6.2 k(Y 1k0 . Bilow B11

t. "LIMIT and "REF should be metat film, High Stability Resistors (AS

RMBOC)
2. All unused decimal points must be connected together to All
[(BACKPLANE OUT).
" IR * !
DISPLAY =— % x 1y = W e BE L o gy
REF l Rar HHEF




DM-3100U1

4 TO 20 MA PROCESS TRANSMITTER INPUT
FOR DM-3100 SERIES DIGITAL PANEL METERS

g

EXTERNAL ISOLATED
CURRENT SOURCE
(NOTE POLARITY)

GENERAL DESCRIPTION

This circuit accepts an isolated dc unipolar current signal from
common industrial process transmilters and transducers
which generate 420 mA dc current outputs. The circuil may
also be adapted to grounded (non-isolated) current sources.

APPLICATION NOTES

This circuit may be used on DatelInlersil's DM-3100 series
Digital Panel Meters. "On the DM-3100U1, U2, U3 and DM-
3100N models. the circuit is wired up exactly as shown. On
these models, the 100€Q resistor may be mounted internally
across both the R1 and R2 positions {leave R1 open). The 50 K2
pot is mounted in position R16 on these model DPM's.

On Models DM-3100L, B, and X, these two components cannot
be internally mounted on the board. Close the solder gap SG1
and mount the two components exlernally. Since there is no
ATTENUATOR IN connection on the DM-3100L, and X, simply
connect the 100 {2resistor and the current source together at the
OHMS LO connection. Also, there is no OFFSET OUT
cennection on these models, therefore, the wiper arm of the 50
K pot should be connecled direclly to the ANA. HI IN
connection.

OHMS LO

ATTENUATOR IN®

10092°, 1%
/4 W
CURRENT SHUNT

ANA. LO IN

REF. OUT

REF. IN

OFFSET QUT* 50 KQ*

b 00

!

v

OFFSET POT,
DATEL MODEL

@EXT. REF. LO TP-50K OR
(NEGATIVE RAIL) BOURNS 3/4
3006P-1

ANA., HI IN

The current source must be isolated {floating) for this circuit to
work. There must not ba any chmic path to ground from the 4-20 ma
current source. If this cannot be done, float the whole DPM by
using a transformer-isolated +5 Vdc power supply such as
Datel-Intersil's UPA-5/500. The DM-3100B is already floating.
Note the correct polarity for the current source.

CALIBRATION PROCEDURE

1. Apply 4 mA from a calibrated external current source.

2. Adjust the offset pot for the desired low reading (or
zero),

3 Apply 20 mA from the current source.

4. Adjust the DPM's full scale gain pol for the desired
high value.

5. Both adjusiments interact slightly, therefore, repeat
steps 1-4 unlil no further improvement can be
oblained.

It is common for industrial 4-20 mA sources 1o
represent 0 to 150 P.S.I. for example, as 4 to 20 mA.
Therefore, the DPM can be adjusted to directly
display engineering unils.

DA'IELmnoumh&nluumdlwmnhdmmww.amﬁmthﬂmmwmwmmW exdeling o fuure patant rghts ner do the descriplisns contained
herein imply the granting of Bcenses ko make, uss, or oell equip d in Specll evilest o chengs without noden

A DATEL, Inc. 11 CABOT BOULEVARD, MANSFIELD, MA 020481194  TEL (508) 339-3000 / TELEX 174386/ FAX (508} 339-6356
b | OVERSEAS:  DATEL (UNITED KINGDOM) Basingstoke Tel. (256) 469-085 » DATEL (FRANCE) Tel (1) 34500101
_ _ _ DATEL (GERMANY) Tel. (89) 53-0741 « DATEL (JAPAN) Tokyo Tel {3) 778-1031 + Osaka Tel. (6) $54-2025

Pririled in US4, © Copyright 1990 DATEL, Ina. Al Rights Reserved

For Applications Assistance, dial 1-800-233-2765 REPRIMT 1930
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OVERVIEW

Energy Conservation Mode
Dimensions In order to maximize the lifetime of the internal battery the unit is

shipped in a low energy use mode. When in this mode, the display will
\-——— 48 mm

appear as shown in the figure below. Prior to use, the unit must be
e e 7 woke up by pressing the front panel reset key. Please note that the
‘VEEDER-ROOT Energy Conservation Mode can not be reactivated.

2l | E 3 L{ 5 E 7 8 l WEEDER-ROOT
SLEEP N
e

Pk

E]
i

i 45 mm ’
. +0.6 mm ] "

REAR TERMINAL CONNECTIONS

Wiring
[nsert wire into the appropriate openings as pictured in the drawing

below. Turn the screws, located on the left side of the terminal block
to tighten the clamp and secure the wire.

2l Mounting

twake a panel cutout per the recommended opening illustrated by the
figure above. Place the included gasket over the rear of the unit and
place the unit in the panel cutout. Slide the panel mount bracket into
place over the unit's rear allowing the bracket tabs to engage the
grooves on the case. Continue to push forward until the bracket arm
fits snugly against the panel.

Remote Reset: the displayed
value wil be reset for count-
ing or timing models. Count
input is ignored when the Re-
set is active. On lachometer
version, this terminal serves
as a display hold input.

Top View
Signal Input (from switch):
8 Contact closure signals are
*mm! ?nzm accumulated for count and ta-
l—-—-’ Maunting chometer versions. For fimer
: - Grooves versions, fimer runs when

contact is closed. See 'Pro-
gramming” to select Low
speed, NPN mods.

Signal input (transistor):
Signal pulses are accumulated
forcountand tachometerver-
sions. For fimer versions,
timer runs when signal is
present. See "Programming”
for selection of PNP or NPN
signal.

™ Bracket Arm

Reset-fock input: When ac-
tive, the Front Panel Reset
Function is restricied. Use
jumper for full restriction or
key-switch for selective re-
striction.

—

Jumper




Process Value Display
Displays the count. time or rate
value based upon the model

Front Pane! Reset

On Time or Count models, used to
reset the Process Value Display,
May be disabled through the
keviock input. Also used to perform
Programming mode functions

Dependant on model, your C342 will perform one of the following functions:

C342-0464 Totalizer: The instrument will accumulate and C342-2464 Time Totalizer: The instrument will accumulate time
display the puises received on the count input terminals when the input signal (terminals 2 & 3] are active. The time will be
(2 & 3). Count capacity is 8 digfts:! 123456 18). The total can displayed in hours with 1/100 resolution and can
be reset via the remote reset terminals (1 & 3) or the front be reset via the remote input terminals [1 & 3) or the front panel.
panel. Connecting terminals 3 & 4 will disable the front panel Connecting terminals 3 & 4 will disable the front panel reset key.
reset key. C342-3464 Tachometer: Pulses received on the input
C342-1464 Time Totalizer: The instrument will accumulate terminals (2 & 3) are sampled for a 6 second period then

time when the input signal (terminals 2 & 3) is active. The time displayed as a rate value in units per minute: :
will be displayed in the format: m}lnurs:f\ﬁnut&s:&cmds A Display Hold function (terminals 1 & 3) will freeze the current
and can be reset via the remote reset terminals (1 & 3} or the reading,

front panel. Cennecting terminals 3 & 4 will disable the front

panel reset key.

To access Input Configuration Parameters:

* Place a jumper between connector terminals ] and 3

» Press the Front Panel Reset key for 8 seconds

» Press and release the Reset key to scroll display to desired configuration.

* Press the Reset key for 2 seconds to select that choice and return to Operation Mode.
* Remove the jumper from terminals | and 3 and continue installation,

For 8 seconds (with terminals
1 and 3 jumpered)

Low Speed NPN Input: Configures the unit to accept a sinking or dry contact input and sets a filtering

1N Pﬁ

Ly i speed of 30 Hz

i N P i P Low Speed PNP Input: Configures the unit to accept a sourcing input and sets a filtering speed of 30 Hz
Ly i Note: This choice will not appear for Time Totalizer models

Hi Speed NPN Input: Configures the unit to accept a sinking or dry contact input of up to 7.5 kHz

HI Speed PNP Input: Configures the unit to accept a sourcing input of up to 7.5 kHz

To complete, hold for 2 seconds
then remove the jumper

o]



GENERAL

Count Input:

Count Input: NPN or PNP Signal field selectabie
Count Speed: 30 Hz or 7.5 kHz max

Logic: Low < 1.0 VDC, High > 2.0 VDC
Minimum Pulse Width: 70 psecond

Maximum [nput: 30 VDC

Operation:

Power Source: Internal Lithium Battery
Expected Battery Life: 7 years

Display Type: 8 digit LCD

Display Height: 7.6 mm

Operating Temperature: -i0°C to 50°C
Storage Temperature: -20°C to 60°C
Approvals: CE Mark

GROERING INFORMATION

Part # Description

>342-0464 Count Totalizer

C342-1464 Timer (H:M:S)

C342-2464 Timer (Hundreths of Hours)
C342-3464 Tachometer

Standard products manufactured by the Company are warranted
to be free from defects in workmanship and material for a period
of one year from the date of shipment, and products which are
defective in workmanship or material will be repaired or replaced.
at the option of the Company, at no charge to the Buyer. Final
determination as to whether a product is actually defective rests
with the Company. The obligation of the Company hereunder
shall be limited solely to repair and replacement of products that
{all within the foregoing limitations, and shall be conditioned
upon receipt by the Company of written notice of any alleged
defects or deficiency promptly after discovery within the warranty
period, and in the case of components or units purchased by the
Company, the obligation of the Company shall not exceed the
settlement that the Company is able to obtain from the supplier
thereof. No products shall be returned to the Company without its

Printed in U.S.A.
#702083-0001
February 13, 1997
Revision none

Reset Input:
Type: NPN Signal, Contact Closure
Minimum Pulse Width: 15 ms

Keylock Input:
Type: NPN Signal, Contact Closure

Physical:

Dimensions: 24mm x 48mm, 32mm deep

Mounting: Panel Mount (mounting bracket supplied)
22mm (+ 0.3mm) x 45mm (+ 0.6mm) panel cutout

Maximum Panel Thickness: 14mm

Connections: 4 screw terminals

Weight: Approximately 2.25 ounces

Front Panel Rating: [EC IP§5

prior consent. Products which the Company consents to have returned
shall be shipped F.0.B. the Company's factory, The Company cannot
assume responsibility or accept invoices for unauthorized repairs to its
components, even though defective. The life of the products of the
Company depends, to a large extent, upon the type of usage thereof,
and THE COMPANY MAKES NO WARRANTY AS TO FITNESS OF ITS
PRODUCTS FOR SPECIFIC APPLICATIONS BY THE BUYER NOR AS
TO PERIOD OF SERVICE UNLESS THE COMPANY SPECIFICALLY
AGREES OTHERWISE IN WRITING AFTER THF PI'OPOSED USAGE
HAS BEEN MADE KNOWN TO IT.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL
OTHER WARRANTIES EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO ANY WARRANTY OF MERCHANTABILITY OR OF
FITNESS FOR A PARTICULAR PURPOSE.

b Danaher Controls

1675 N. Delany Road
Gumee, IL 60031-1282
TEL: (847) 662-2666
FAX: (BA7\662-6833
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| INTERNATIONAL DESCRIPTICH 1
Tivg INTERNATIONAL SERIES = q high relisblily I'ne of open=frorhe power QL) ] (Tl HiTiTi
supplize dasigned to operate from the wids r:mgc of AC powsr mources P@M& kﬁ ﬂ@k
found worldwide, 0.0 FOSIR BEPUCS
This featvre grcaily simplifas your lnventory and servics coneideralicns
by allewing the usa of one glondord power cupply ragardless of destination, Ti Crpce
Additionolly, thess modal designed to mael mq s ond INTERNATIONAL SERIES
il ¥ Ll i arg ¢ Mgy QEkic an = i ey
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H you plea i:dﬁieb"buie your products worldwide, cblaining naceseary —
agency approvels con be greally simplified by epecifying PORER—GHE, INC.
INTERNATIONAL SERIES. G DRAWING NO. 51281 REV. L
VOLTAGE /CURRENT RATING CHART EEATURES
— YDE tronsformmer construclion - Full rated to 50°C
c::: 3 = #.05% regulation. - Remote sense — mosl outpuls
ksl Lk = T.C. burmed—in lo MIL—B883 Lev. B - UL recognized/CSA certified
>l > |23 ql-, slal>1213 ul:: Z | B [| = Chossis nolched for AC input - OVP on 5V outputs
MODEL sl 2lsl%1z19Y QtT 7151 %] & |- w00/120/220/230-240 vac = 2 hour bumnii mericd
SNGLE OUTPU, ! B industry stondard size - Foldbaock /current limit
HAS—1.5/0vP -4 15 B | SEECIFICATIONS
HAT5—0.9-4 0.8 or Q B | AC INPUT: - 100/120/220/230-240 VACs +10% —13% 47-63Hz
HA24-0.5-4A 0.5 or 0.5 8 {Derate oulput current 10% for 50 Hz operotion.)
HBZ-3-A 3.0 g~ 8 See AC connection lable under APPUCATION NOTES
HB5-3/0vWP-A 3.0 B for jumper informotion. Fuse mfoermation Is next
HB12=-1.7-A 1.7 8 lo oulline end mounling drowings.
HB15-1.5-A LI B | pc outPUT: Ses Vollage/Currenl Rating Chort. Adjustment range
:gg;-‘:.z,:‘ 1.2 8 5% minimum. (Volloge nonodjuetable on HAD modais.)
HC2-6-4A 6.0 e S LINE REGULATION:  _+.05% for @ 10% line chonge. (1% for HAD models.)
:2152_6{3“:" 6.0 54 C |L0AD REGULATION:  +.05% for @ 50% toad chonge. {#1% for HAD models.)
3.4 3 c
HCI15-3-A 3.0 C | QUTPUT RIPPLE: 2V to 15V outputs: 5.0mY¥ PK-PK maximum,
HC24—-2.4=4 2.4 c 24Y lo 250V cutpute:  3.0mV+.02%Voul Pk—Pk mowimum.
HC28-2-4A 2.0 c (HAD models: 0.1%Vout Pk—Pk maximum.)
HD2-12-A 12.9 D || TRANSIENT RESPONSE: <SO0us for o 50 to 100% lood chonge.
HD5—-12/0vP-A 12.0 D ! snort CIRCUIT
HD12-6.8-4 6.8 D
HD1S—6~—A 6.0 0 AND OQVERLOAD
HD24—4.8—-A 4 48 0 PROTECTION: Automatic currenl limit fioldback.
HD28-4-A 4.0 E_ OVERVOLTAGE
1E2-18-A 18.0 PROTECTION: Built—in on ol 5V oulputs. Set ot 6.2VDC +0.4v.
HES-18/0vP-A 18.0 E Other outputs may use optional svervollege protection
HE1Z-10.2-4 el E | remote SEMSING: Provided on mosl models, oper sense lead prolection
HE15—9~A 9.0 E Sten
HE24-7.2-A 7.2 E )
HE28-6-4 6.0 £ [ STABIUTY: 40.3% for 24 nour period alter 1 hour warm-up.
HNS—9/0vP-a 2.0 N || TEMPERATURE RATING: 0°C to 50°C full—roted, derated lineorly to 40% at 70°C,
HN12-5.1-A 54 N 12 CFM forced air cooling required to meet IEC 386/950
HN15—4.5—A 4.5 N above BOZ of total roted oulput power.
HN24-3.6—A 36 N | TEMPERATURE
| HN2B—3-A 3.0 N_{ COEFFICIENT: .D3%/°C masimum,
DUAL_OUTPUTS R : ”‘; = =
o Sk gt N UL [ s l f AA (t,p%f.'; o T2V and 15 outputs: 5%
nmi:%g—_'i 1.0 nlr 0.8 <04 or 1D or 0.8 AA 24V through 2BV & 48V through 250V outputs: 60%
HAAS12-A 20 Fos o O4 o nh 04 o 08 A%] weranon: Per MIL-STD-B100,Method 514.3.Category 1.Procedure 1.
HAD12-0.4-A &i 0.4 B | sHock: Per WiL—STD-8100.Method 516.3,Procedure I,
:;g;sg'%;p‘ & 10 0.4 N Q24 gs = Tolerance for 230VAC operotion is +15% -10%
: o = eode) Mole: cifications subject to change withoul notice.
HEB15—1.5-4 1.7 or 1.5 07 or 1.7 or 1.5 88 =t =
:agg¢—1.2-a | 0.9 or 1,2 0911.2| 88| WARRANTY
HgCSLZG.}%W—A gg 5 o9 8 POWER—ONE, INC. warronts each power suppiy of ils maonulaclure
H L : l 640 cc that does not perform lo published specifications, as a result of
CCI5-3-A 34 or 30 3.4 or 3.0} cc i i i i
HCC24-2 44 | V.o 54 o defective moterials or workmaaship, for o period of two (2) full
HCCS12-—-4 605 o2, T 2 i T ce yeors from the dale of original delivery.
HOD15—-5-4 5.0 or S. 5.0 or 5.0 E | POWER-ONE, INC. assumes no licbilities for the consequenticl
TRIPLE QUTPUTS damages of ony kind through the use or misuse of its products
HTAA-16W—A 0.4 or'04 or0.4 AA | bY the purchaser or others. No other obligations or ligbilities
HBAA—40W- 4, 0.4 or 1.0 or O paa| 9re empressed or implied.
HCAA~GOW-A 0.4 or 1.0 or 1 o
HCBB- 75W-A .7 or 1.7 or 1.5 cas| PRODUCTS RETURNED FOR REPAIR
HDBB-105W-4 0.7 o 1.7 or 1 DBB| Pleose follow this procedure when returning products for servicing:
Cridi-a 0.7 or 1.7 or 1 131
HIGH VOLTAGE 1. Contact Power-One's Customer Service Department for
MODEL +160V +200V +250V CASE authorization o retum products:
HB48-0.5-4 B POWER—ONE, INC, PHONE: (BDS) 9B7-8741
HC48~1-A c 740 Catle Plano (BOO) 678-9445
rfgda-—s—a D Comaritlo, CA 93012 FAX: (B0O5) 38B-0476
48-4-a 3 usa WG 910-336-1297
120-0.2-4 B
4200-0.12-4 5 012 2
HE250-0.1—4A T ol 0.1 g 2. A Returned Materiol Authorization (RMA) will be issued ond
e ~12V{or ~15V) requives o on PCB for —5v. must oppear on all shipping documents and containers.
T for 12V, reler 1o chaspls sikscresn, .
d for 1BOV, refer to chassls slkscreen. 3. Products must be retumed freight pre=paid,
v 12V to 15V odjustable output Produels returned freight collect or without an RMA number
— indicales no remole sense, will be rejzcled ond returned freignt collect.
Seecifications subject ta chonge withoul notice
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REMOTE SENSE
Remote sense lerminals may be used to compensols for ouipui line
losses ond provide for & remola point of reguletion. Figure 1 shows
the preper lerminalion for @ power pupply with remols sensing.

POINT OF REGULA“O‘N\

+ OUT O
+ SEMSE O RL J_CO
- SENSE O ]"
- wr O =3

FIGURE 1

Lood lines must be sized lo prevent on excessive vollage drop from the
output o the load. Since the point of regulotion is ot the lood, the
power supply must compensole for line losses., Excessive lood line
losses may offecl current limiting. AC line dropout point ond OVP mar—
gin {if applicoble).

Leads should be sized to drop no more than 0.5¥ = the less the better)
Use of o lwisted pair or shielded poir for the sense lines ls recom—
maended for noise immunity. In problem opplicotions, the use of o smatl
AC decoupling capacitor (.1 to 10uF) across the eense terminals is
highly recommended. In some applicotions: there may be o tendency for
the power supply to oscllote due to odditione! phase shift coused

by the series resistonce ond inductonce in the lood leads. The

oddition of copacitor Co will reduce output impedonce and provide
stobility. The recommended wolue of Co is 100uF per ompere of SOuF

GROUNDING

Grounding consideralions in designing o power distribution pyalem sre
often owverlonked bui con have o significont impecl on overc!l syslem
perlormonce. A pingle point system ground should be employed where
pessible to eliminate ground loops end Improve regulation,

PPy

FIGURE 2

O
O
O
o

FIGURE 3

Figure 2 shows o simple bul undesirable connection scheme. Regulation
ot loads 2 ond 3 becomes progressively worse due to voltoge drops in
the finile wire resislonce between loods. Figure 3 shows an improved
connection system in which regulation is moainlained at oll three loods
becouse wire losses are not cumulotive.

AC INPUT CONSIDERATIONS

per fool ond con be the sum of the distributed decoupling copociters
found in most systems.

All Power—One supplies have open sense leod protection to protect the
load from an overvoliage condition if the sense leads ore removed.
There Is no need to strop the sense termingis to the output termincls
in the local sense mode.

OVERVOLTAGE PROTECTION (OVP)

An overvoltoge protection circuit, commonly refered 10 as a crowbar,

is used 1o prevent domoge to wolloge sensitive loods such os TIL logic.
Trip poini of the OVP is usvolly sat at 115% — 135% of the output
voltage. The OVP will short the output temminals upon sensing o foult
condition. The primory fuse of the supply will blow If the supply is

not foldback current limited. Nuisonce tripping of the OVP is © commen
problem. Noise from input line spikes or lood noise con couse an OVP
to fire. The INTERNATIONAL SERIES hos OVP noise fitering 1o prevent
nuisonce {ripping ond reduce tronsformer interwinding copocitance to
minimize input line susceptadility.

COMMON-MODE | ATCH UP

In cerlagin instences dual power supplies can o probl ke as
common—mode lotch up., This occurs when the positive supply comes up
first and forces o reverse bios condilion on the negative supply. The
negotive supply lotches up in o current limit condition. Power—One hos
incorporated a unique anli-lalch circuit knto every ducl pewer supply in
the INTERMATIONAL SERIES which will minimize this problem,

A

EMI /R

These lineor power supplies have inherently low conducted end rodiated
noise levels. For most syslem applications they will meet the requirg—
mants of FCC Docket 20780 for Class A equipment ond VYOE 0871 for
Class A equipment without odditisng! noise fittering.

For special applications consult foctory.

COOLING
Convection cooling is adequole wheare mon—resiricled oir flow Is

avollgble. When operoting in @ confined oreg, moving air or con-—
duction cooling is recommanded,

SAFETY SPECIFICATIONS

The INTERNATIONAL SERIES power supplies were gned lo meot ar
exceed requirements for the foliowing specifications: IEC 380, IEC 435,
VDE 0730 Part 2, VDE 0804, ECMA-57, CEE 10 Part 2P, UL 1012,
CSA 22.2 Ma. 143, CSA 22.2 Mo. 154, Spacificolly field terminal to
terminal spocing Is 5.25 mm with 9.0 mm creepage to other metal,
leokoge current is less thon 5.0uA ond dielectric withstonding voltoges
are 3750 VAC input to chossis, 3750 VAC nput to eutput ond 300 VOC
ocutpul lo chossis,

et

Almost ofl power supplies use a copacitive input filter that drows
current only at the pecks of the AC input woltage. The peck to RMS
rotio con be very hlzl-; typically 3 to 1. When o supply is tumed on,
the input copacitor a very low impedonce ond drows an initially
high surge current untll it chorges to its nominal voltage. The Input
surge current con be as high as 20 times the roted input current end
losts for severcl cycles of the AC input.

AC CONNECTION AND FUSINGe

The five wire input to the INTERNATIONAL SERIES provides four voltoge
renges: 100/120/220/230—-240+= +10%, —13% See chassis AC connection
teble (Figure 4) for the jum J requirements. For convenience the
jumper sequence from the Hi—Vol series is retoined. Extended low line
toleronce provides edditiona! drop out margin in oreas whare line
voltoges are moarginol. Inputs must be fused.

b

PRIMARY

FIGURE 4

220/240
100/120
Tt U B

AC INPUT, 47—63 HZ

@

100 [120 | 220 230 /240
FOR USE AT fyac|vac|vac|  VAC
JUMPER ;‘ﬁ ;ﬁ 2830 283
APPLY AC [ 145 [4481 | 185 489

NOTE: This product is o Class 1 power supply ond requiren the chossle
to be connected to eorth ground ot end cpplication.

=NOTE: Use 700°C iron for soldering inpul connections.
Vomish acts @3 flux end is solder sirippeble.

=oNOTE: Toleronce for 230VAC operation is +15% —10%

L]
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